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Abstract
The fast growing demand for fresh water-coupled with the need to protect the environment has made
many areas of India and the rest of the World vulnerable to water shortages for various uses of the
economy. As they interact with Electricity Industry, water availability is critical to power generation.
With out access to adequate amounts of water for steam generation and cooling, power plants that rely
on  heat  energy  to  generate  electricity  cannot  operate.  Seasonal  anomalies  in  water  systems  and
electricity production are inextricably linked. A change in one of these systems induces a change in the
other.  Therefore,  there  is  an  imperative  need  to  better  understand  the  interrelationship  of  Electric
Energy- water for effective management of serious water related power generation issues. This paper
gauges the effects of the some of overlaps and gaps between seasonal anomalies in water availability
and growth of power generation in rainy,   summer, winter and post monsoon  season for power plants
of different energy types (Both non-renewable and renewable sources) 
Keywords:
Andhra  Pradesh  (AP),  Electric  –Energy  Water  Nexus,  Water  Withdrawals  (WD),  Loss  of  generation  (LG),  Water  Shortage,
Seasonal Variation Index, cooling effectiveness 
JEL Code:
C 43, Q 25, Q40, Q 42, Q 43, Q47, Q54 & Q 55
Acknowledgements:
The author expresses sincere thanks to Shovan Ray, Sripad Motiram (Faculty, IGIDR) for providing me good suggestions and
guidance in my research work. Thanks are due to Durgesh, Nitin, Hippu and Mrs. Rama for their help by providing pertinent
ideas.  My  heart  felt  thanks  and  sincere  gratitude  to  all  the  officers  of  Andhra  Pradesh  Generation  Corporation  Limited  for
providing me an insight in to research and timely help for data collection. Thanks to the faculty of Computer Centre of IGIDR for
their assistance. My special thanks to friend, Mrs. Jaya Shree (Research Associate, National Institute of Rural Development) for
helping me with sequencing of data and her constant motivation.   
iThe ﾠ Electric ﾠ Energy ﾠ ±Water ﾠ Nexus: ﾠ Managing ﾠ the ﾠ Seasonal ﾠ Linkages ﾠ of ﾠ
Fresh ﾠWater ﾠUse ﾠin ﾠEnergy ﾠSector ﾠfor ﾠSustainable ﾠFuture ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ³:K\ GRHV ZDWHU VFDUFLW\ DULVH´ :KHQ WKHUH LV GHFOLQH LQ Sathya ﾠ (Truth) ﾠ and ﾠ Dharma ﾠ
(righteousness), ﾠ the ﾠ level ﾠ of ﾠ water ﾠ in ﾠ the ﾠ earth ﾠ also ﾠ declines. ﾠ As ﾠ compassion ﾠ and ﾠ love ﾠ have ﾠ
diminished ﾠin ﾠhuman ﾠheart, ﾠwater ﾠhas ﾠbecome ﾠscarce. ﾠThis ﾠproblem ﾠis ﾠnot ﾠdue ﾠto ﾠdivine ﾠfury ﾠas ﾠ
some ﾠpeople ﾠmay ﾠimagine. ﾠIt ﾠis ﾠbecause ﾠof ﾠthe ﾠrise ﾠin ﾠevil ﾠqualities ﾠin ﾠman. ﾠIf ﾠpeople ﾠstrictly ﾠ
adhere ﾠto ﾠthe ﾠSDWKRIWUXWKDQGULJKWHRXVQHVVWKHUHZLOOQHYHUEHZDWHUVFDUFLW\´-ﾭ ﾠBhagwan ﾠ
Sathya ﾠSaibaba, ﾠSanathana ﾠSarathi. ﾠ ﾠ
 ﾠ
 ﾠ
1. ﾠ Introduction: ﾠ
 ﾠ
Electric ﾠ Energy ﾠ production ﾠ is ﾠ a ﾠ vital ﾠ prerequisite ﾠ for ﾠ our ﾠ economic ﾠ and ﾠ social ﾠ
development. ﾠAs ﾠacknowledged ﾠin ﾠa ﾠrecent ﾠreport ﾠof ﾠWorld ﾠWater ﾠDevelopment ﾠ
Report ﾠ(2009) ﾠand ﾠtechnical ﾠreports ﾠof ﾠElectric ﾠpower ﾠResearch ﾠInstitute ﾠof ﾠUS ﾠ
(2007), ﾠ water ﾠ and ﾠ electric ﾠ energy ﾠ are ﾠ both ﾠ indispensable ﾠ inputs ﾠ to ﾠ modern ﾠ
economies ﾠ but ﾠ currently ﾠ water ﾠ resources ﾠ are ﾠ under ﾠ intimidation ﾠ owing ﾠ to ﾠ the ﾠ
LPSDFW RI FKDQJLQJ FOLPDWH 7KH :RUOG¶V HQWLUH Electric ﾠ Energy ﾠ production ﾠ is ﾠ
heavily ﾠdependent ﾠon ﾠwater. ﾠFor ﾠExample, ﾠconsider ﾠthe ﾠproduction ﾠof ﾠelectricity ﾠ
at ﾠ hydro ﾠ power ﾠ sites ﾠ in ﾠ which ﾠ kinetic ﾠ energy ﾠ of ﾠ falling ﾠ water ﾠ is ﾠ converted ﾠ to ﾠ
electricity. ﾠIn ﾠcase ﾠof ﾠthermal ﾠand ﾠcombined ﾠcycle ﾠgas ﾠbased ﾠpower ﾠplants, ﾠhuge ﾠ
quantities ﾠ of ﾠ water ﾠ is ﾠ used ﾠ in ﾠ boiler ﾠ for ﾠ its ﾠ processing ﾠ and ﾠ to ﾠ drive ﾠ turbine ﾠ
generators. ﾠApart ﾠfrom ﾠthis, ﾠthese ﾠpower ﾠplants ﾠrequire ﾠwater ﾠfor ﾠthermoelectric ﾠ
cooling ﾠ process ﾠ that ﾠ is ﾠ imperative ﾠ to ﾠ maintain ﾠ high ﾠ energy ﾠ efficiencies. ﾠ
5HFRJQL]LQJWKHVLJQLILFDQFHRIYLWDOUHVRXUFH´ZDWHU´LQHQHUJ\SURGXFWLRQWKLV
paper ﾠhighlights ﾠthe ﾠissue ﾠthat ﾠmuch ﾠof ﾠelectric ﾠenergy ﾠproduction ﾠis ﾠvery ﾠmuch ﾠat ﾠ
the ﾠmercy ﾠof ﾠwater ﾠavailability, ﾠwhich ﾠis ﾠexpected ﾠto ﾠbe ﾠdrastically ﾠaffected ﾠnot ﾠ
only ﾠby ﾠincreasing ﾠdemands ﾠbut ﾠmore ﾠof ﾠby ﾠclimate ﾠchanges. ﾠ ﾠ ﾠ
 ﾠ
Seasonal ﾠvariations ﾠin ﾠthe ﾠwater ﾠavailability ﾠinduced ﾠby ﾠclimate ﾠchange ﾠare ﾠmore ﾠ
of ﾠ associated ﾠ today ﾠ with ﾠ scanty ﾠ rainfall, ﾠ changes ﾠ in ﾠ precipitation ﾠ patterns, ﾠ
droughts, ﾠ floods, ﾠ disappearance ﾠ of ﾠ glaciers, ﾠ high ﾠ temperatures. ﾠ The ﾠ recent ﾠ
Intergovernmental ﾠpanel ﾠon ﾠclimate ﾠchange ﾠreports ﾠof ﾠ2007 ﾠreiterated ﾠthe ﾠfact ﾠ
that ﾠclimate ﾠchange ﾠwill ﾠhit ﾠthrough ﾠwater ﾠand ﾠmany ﾠworld ﾠregions ﾠwill ﾠexperience ﾠ
increased ﾠwater ﾠshortages. ﾠThis ﾠsituation ﾠbecomes ﾠof ﾠgreater ﾠconcern ﾠwhen ﾠthe ﾠ
growing ﾠdemands ﾠfor ﾠwater ﾠfrom ﾠother ﾠsectors ﾠsuch ﾠas ﾠfor ﾠhuman ﾠconsumption. ﾠ
agriculture, ﾠenergy ﾠproduction ﾠis ﾠbrought ﾠin ﾠto ﾠplay ﾠand ﾠcould ﾠfurther ﾠlead ﾠto ﾠwater ﾠ
scarcity. ﾠIn ﾠconsideration ﾠof ﾠthe ﾠfact ﾠin ﾠterms ﾠof ﾠour ﾠlong ﾠterm ﾠneeds ﾠand ﾠeffects ﾠ
of ﾠelectric ﾠenergy ﾠproduction, ﾠthe ﾠElectric ﾠEnergy-ﾭWater-ﾭ ﾠClimate ﾠseasonal ﾠlink ﾠ
makes ﾠit ﾠessential ﾠfor ﾠadaptation ﾠto ﾠclimate ﾠchange ﾠand ﾠits ﾠeffective ﾠmanagement ﾠ
in ﾠa ﾠsustainable ﾠmanner ﾠfor ﾠfuture. ﾠ
 ﾠ
Scope ﾠof ﾠthe ﾠStudy ﾠ ﾠ
The ﾠscope ﾠof ﾠthe ﾠstudy ﾠdeals ﾠwith ﾠcontext ﾠ ﾠand ﾠbackground ﾠof ﾠpresent ﾠwork, ﾠthe ﾠ
problem ﾠdefinition, ﾠhypothesis, ﾠresearch ﾠobjectives, ﾠliterature ﾠreview ﾠbacked ﾠup ﾠ
with ﾠ national ﾠ and ﾠ international ﾠ issues, ﾠ  ﾠ approach ﾠ and ﾠ methodology ﾠ with ﾠ data ﾠ
analysis ﾠand ﾠresearch ﾠoutcome. ﾠ ﾠ ﾠ The ﾠfirst ﾠsection ﾠbegins ﾠwith ﾠa ﾠbrief ﾠreview ﾠof ﾠliterature ﾠrelated ﾠto ﾠthis ﾠfield ﾠ
to ﾠunderstand ﾠissues ﾠthat ﾠhave ﾠbeen ﾠof ﾠconcern ﾠboth ﾠin ﾠthe ﾠInternational ﾠ
and ﾠ Indian ﾠ context. ﾠ The ﾠ section ﾠ attempts ﾠ to ﾠ review ﾠ the ﾠ different ﾠ
approaches ﾠthat ﾠhave ﾠbeen ﾠfollowed ﾠby ﾠresearchers ﾠto ﾠmeasure ﾠwater ﾠ
scarcity ﾠfor ﾠvarious ﾠuses ﾠof ﾠthe ﾠeconomy. ﾠIt ﾠalso ﾠexamines ﾠthe ﾠextent ﾠof ﾠ
fresh ﾠ water ﾠ shortages ﾠ in ﾠ Electricity ﾠ Generation ﾠ Industry ﾠ both ﾠ at ﾠ global ﾠ
and ﾠIndian ﾠscenario ﾠquoting ﾠthe ﾠinstances ﾠof ﾠground ﾠrealities. ﾠ ﾠ
 ﾠ The ﾠsecond ﾠsection ﾠis ﾠa ﾠdescription ﾠof ﾠoverview ﾠof ﾠselected ﾠpower ﾠplants ﾠ
namely ﾠNarla ﾠTata ﾠRao ﾠThermal ﾠPower ﾠStation ﾠ(NTTPS), ﾠKothagudem ﾠ
Thermal ﾠPower ﾠStation ﾠ(KTPS ﾠO ﾠ&M), ﾠKTPS ﾠV, ﾠ ﾠRayalaseema ﾠThermal ﾠ
Power ﾠ Plant ﾠ (RTPP), ﾠ Srisailam ﾠ Left ﾠ and ﾠ Right ﾠ  ﾠ hydel ﾠ power ﾠ plant, ﾠ
Nagarjuna ﾠSagar ﾠMain ﾠpower ﾠHouse ﾠ, ﾠNagarjuna ﾠSagar ﾠleft ﾠcanal ﾠ ﾠ ﾠpower ﾠ
house, ﾠNagarjuna ﾠSagar ﾠRight ﾠCanal ﾠPower ﾠHouse, ﾠ ﾠ ﾠ ﾠLower ﾠand ﾠUpper ﾠ
Sileru ﾠhydro ﾠpower ﾠplants, ﾠMy ﾠHome ﾠPower ﾠLimited, ﾠ ﾠSri ﾠSatyakala, ﾠand ﾠ
Rayalaseema ﾠGreen ﾠEnergy ﾠPower ﾠLimited ﾠbiomass ﾠpower ﾠplants ﾠand ﾠ
wind ﾠ power ﾠ plants ﾠ in ﾠ three ﾠ regions ﾠ of ﾠ Andhra ﾠ Pradesh ﾠ i.e. ﾠ Coastal, ﾠ
Rayalaseema ﾠand ﾠTelangana ﾠregions. ﾠ
 ﾠ  ﾠThe ﾠ third ﾠ section ﾠ highlights ﾠ the ﾠ estimation ﾠ of ﾠ water ﾠ to ﾠ electric ﾠ energy ﾠ
generation ﾠratio ﾠusing ﾠWater ﾠFoot ﾠprinting ﾠMethod. ﾠThis ﾠis ﾠfollowed ﾠby ﾠan ﾠ
effort ﾠto ﾠ calculate ﾠfresh ﾠ water ﾠfootprints ﾠfor ﾠvarious ﾠ types ﾠ of ﾠfeedstock ﾠ
(thermal, ﾠnatural ﾠgas, ﾠhydel ﾠand ﾠbiomass) ﾠused ﾠin ﾠElectricity ﾠProduction. ﾠ ﾠ
 ﾠ
 ﾠ The ﾠ fourth ﾠ section ﾠ deals ﾠ with ﾠ potential ﾠ consequences ﾠ of ﾠ climate ﾠ
variability ﾠ on ﾠ fresh ﾠ water ﾠ supplies ﾠ in ﾠ study ﾠ regions ﾠ of ﾠ selected ﾠ power ﾠ
stations. ﾠ This ﾠ section ﾠ also ﾠ deals ﾠ with ﾠ analysis ﾠ of ﾠ month ﾠ wise ﾠ data ﾠ on ﾠ
various ﾠparameters ﾠsuch ﾠas ﾠwater ﾠconsumption ﾠfor ﾠboiler ﾠfeed ﾠand ﾠDM ﾠ
water, ﾠ condense ﾠ cooling, ﾠ ash ﾠ slurry ﾠ and ﾠ DM ﾠ water ﾠ make ﾠ up, ﾠ  ﾠ for ﾠ
domestic ﾠpurpose ﾠ( ﾠin ﾠcase ﾠof ﾠthermal, ﾠhydel ﾠand ﾠ ﾠbiomass ﾠ), ﾠgeneration ﾠ
particulars, ﾠPlant ﾠload ﾠfactor, ﾠoutages, ﾠauxiliary ﾠconsumption ﾠand ﾠother ﾠ
miscellaneous ﾠitems.. ﾠAs ﾠfar ﾠas ﾠhydel ﾠpower ﾠstations ﾠare ﾠconcerned ﾠthis ﾠ
paper ﾠ collected ﾠ information ﾠ pertaining ﾠ to ﾠ reservoir ﾠ levels, ﾠ storage ﾠ
capacity, ﾠ evaporation ﾠ losses, ﾠ tail ﾠ water ﾠ level, ﾠ water ﾠ withdrawals ﾠ of ﾠ
electricity ﾠproduction, ﾠauxiliary ﾠconsumption, ﾠpower ﾠgeneration ﾠparticulars ﾠ
etc. ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠThe ﾠstudy ﾠmonitors ﾠand ﾠevaluates ﾠthe ﾠseasonal ﾠpatterns ﾠfor ﾠmonthly ﾠ
data ﾠ of ﾠ fresh ﾠ water ﾠ withdrawals ﾠ in ﾠ four ﾠ  ﾠ seasons ﾠ namely ﾠ rainy, ﾠ winter, ﾠ ﾠ
summer ﾠ and ﾠ post ﾠ monsoon ﾠ  ﾠ season ﾠ  ﾠ and ﾠ tracks ﾠ its ﾠ impact ﾠ on ﾠ current ﾠ
production ﾠ of ﾠ electricity ﾠ and ﾠ correspondingly ﾠ on ﾠ Plant ﾠ Load ﾠ Factor ﾠ using ﾠ
Seasonal ﾠ Variation ﾠ Index. ﾠ This ﾠ paper ﾠ also ﾠ estimates ﾠ forecasts ﾠ of ﾠ loss ﾠ of ﾠ
generation ﾠ and ﾠ fresh ﾠ water ﾠ withdrawals ﾠ associated ﾠ with ﾠ non-ﾭrenewable ﾠ
sources ﾠof ﾠelectric ﾠenergy. ﾠ ﾠ
 ﾠ
 ﾠ The ﾠfifth ﾠsection ﾠdisseminates ﾠinformation ﾠabout ﾠcooling ﾠwater ﾠsystem ﾠ
mechanism ﾠand ﾠevaluates ﾠthe ﾠperformance ﾠof ﾠcooling ﾠtowers ﾠby ﾠthe ﾠ
technology ﾠadopted ﾠ(Natural ﾠDraft ﾠor ﾠInduced ﾠDraft ﾠTechnology) ﾠ ﾠ The ﾠSixth ﾠsection ﾠis ﾠa ﾠcontinuation ﾠof ﾠthemes ﾠin ﾠthe ﾠcontext ﾠof ﾠhow ﾠto ﾠ
surmount ﾠthese ﾠ problems. ﾠ It ﾠexamines ﾠ how ﾠ documentation ﾠof ﾠ case ﾠ
studies ﾠrelating ﾠto ﾠwater ﾠefficiency ﾠmanagement ﾠstrategies ﾠin ﾠelectric ﾠ
energy ﾠsector ﾠfor ﾠsustainable ﾠfuture ﾠcan ﾠbe ﾠmore ﾠuseful, ﾠuseable ﾠand ﾠ
can ﾠbe ﾠreplica ﾠfor ﾠother ﾠstates ﾠto ﾠimplement ﾠto ﾠreduce ﾠthe ﾠnegative ﾠ
impacts ﾠof ﾠclimate ﾠvariability ﾠon ﾠwater ﾠsupply ﾠreliability. ﾠThis ﾠsection ﾠ
also ﾠfocuses ﾠon ﾠthe ﾠpolicy ﾠrecommendations ﾠfor ﾠsustainable ﾠfuture ﾠof ﾠ




2. ﾠRecent ﾠTrends ﾠin ﾠFresh ﾠwater ﾠResource ﾠScarcity ﾠ
Two ﾠwell ﾠknown ﾠfacts ﾠthat ﾠare ﾠquite ﾠobviously ﾠaware ﾠeven ﾠfor ﾠa ﾠlayman ﾠare: ﾠi) ﾠ
water ﾠis ﾠa ﾠcommon ﾠchemical ﾠsubstance ﾠthat ﾠis ﾠprerequisite ﾠfor ﾠsurvival ﾠof ﾠall ﾠ
known ﾠforms ﾠof ﾠlife. ﾠThe ﾠother ﾠimportant ﾠfact ﾠis ﾠthat ﾠfrom ﾠthe ﾠvery ﾠexistence ﾠof ﾠ
civilization ﾠon ﾠthis ﾠglobe, ﾠthe ﾠmajor ﾠportion ﾠof ﾠearth ﾠis ﾠcovered ﾠwith ﾠwater ﾠto ﾠ
the ﾠtotal ﾠvolume ﾠof ﾠ1386 ﾠmillion ﾠKm
3. ﾠAccording ﾠto ﾠscientific ﾠestimations ﾠout ﾠof ﾠ
total ﾠavailable ﾠwater ﾠ98 ﾠpercent ﾠis ﾠsalt ﾠwater ﾠand ﾠ2 ﾠpercent ﾠis ﾠonly ﾠfresh ﾠwater ﾠ
that ﾠsupports ﾠ86 ﾠpercent ﾠof ﾠthe ﾠpopulation. ﾠFor ﾠa ﾠlong ﾠtime ﾠresearchers ﾠhave ﾠ
looked ﾠfor ﾠan ﾠeasy ﾠway ﾠof ﾠdefining ﾠwhether ﾠa ﾠregion ﾠpresents ﾠwater ﾠscarcity ﾠ
problems ﾠ or ﾠ not. ﾠ Different ﾠ authors ﾠ have ﾠ identified ﾠ different ﾠ parameters ﾠ for ﾠ
doing ﾠso. ﾠ ﾠ
 ﾠ
The ﾠ studies ﾠ of ﾠ Falkenmark ﾠ and ﾠ widstrand ﾠ  ﾠ (1992);; ﾠ Earth ﾠ Trends ﾠ (2001);; ﾠ
Lazarova ﾠet ﾠal ﾠ(2001);; ﾠlehner ﾠet.al ﾠ(2001);; ﾠand ﾠBixio ﾠet.al ﾠ(2006) ﾠbased ﾠon ﾠper ﾠ
capita ﾠwater ﾠavailability ﾠof ﾠrenewable ﾠfresh ﾠwater, ﾠm
3 ﾠper ﾠcapita ﾠand ﾠwater ﾠ
Intensity ﾠUse ﾠIndex ﾠclearly ﾠpointed ﾠout ﾠvarious ﾠthresholds ﾠby ﾠrepresenting ﾠits ﾠ
characteristic, ﾠwith ﾠgiven ﾠsituation. ﾠFor ﾠexample ﾠ(Table ﾠ1), ﾠA ﾠregion ﾠwith ﾠ> ﾠ
10,000 ﾠm
3 ﾠ/year ﾠis ﾠcharacterized ﾠas ﾠwater ﾠsurplus. ﾠIt ﾠrepresents ﾠa ﾠsituation ﾠof ﾠ
availability ﾠof ﾠwater ﾠfor ﾠfuture ﾠneed ﾠalso, ﾠby ﾠsatisfying ﾠthe ﾠpresent ﾠneeds ﾠof ﾠall ﾠ
aspects ﾠof ﾠthe ﾠeconomy. ﾠ ﾠSimilar ﾠis ﾠthe ﾠcase ﾠfor ﾠother ﾠthresholds. ﾠIn ﾠ2001 ﾠ















 ﾠTable ﾠ1: ﾠThreshold ﾠValues: ﾠWater ﾠstress ﾠwithin ﾠa ﾠregion ﾠ(Cubic ﾠmeters ﾠper ﾠ
year) ﾠ
 ﾠ
Characteristic ﾠ ﾠThreshold ﾠ ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠSituation ﾠ ﾠ
 ﾠ
Water ﾠSurplus ﾠ ﾠ
 ﾠ




Sustainability ﾠof ﾠwater ﾠafter ﾠfulfilling ﾠ






 ﾠ Able ﾠ to ﾠ cater ﾠ to ﾠ the ﾠ needs ﾠ of ﾠ all ﾠ
sectors ﾠ of ﾠ the ﾠ economy ﾠ and ﾠ also ﾠ
for ﾠthe ﾠfuture ﾠ
Adequate ﾠ ﾠ >1700-ﾭ4000 ﾠ ﾠ ﾠ Water ﾠ sufficient ﾠ to ﾠ meet ﾠ the ﾠ
present ﾠneeds ﾠof ﾠthe ﾠeconomy ﾠ
Water ﾠStress ﾠ ﾠ  ﾠ ﾠ<1700 ﾠ ﾠ  ﾠ The ﾠeconomy ﾠor ﾠhuman ﾠhealth ﾠmay ﾠ
be ﾠ harmed ﾠ due ﾠ to ﾠ lack ﾠ of ﾠ proper ﾠ
drinking ﾠ water, ﾠ health ﾠ and ﾠ
sanitation ﾠ
Chronic ﾠ Water ﾠ
Scarcity ﾠ ﾠ
 ﾠ ﾠ<1000 ﾠ ﾠ  ﾠ Frequent ﾠ Water ﾠ shortages ﾠ both ﾠ
short ﾠterm ﾠand ﾠlong ﾠterm ﾠ ﾠ
Absolute ﾠ water ﾠ
stress ﾠ ﾠ
 ﾠ ﾠ<500 ﾠ  ﾠ The ﾠ region ﾠ completes ﾠ its ﾠ water ﾠ
supply ﾠ by ﾠ desalting ﾠ seawater ﾠ and ﾠ
over ﾠexploiting ﾠaquifers ﾠ
Minimum ﾠ
Survival ﾠlevel ﾠ ﾠ
 ﾠ ﾠ<100 ﾠ  ﾠ Water ﾠ supply ﾠ for ﾠ industry ﾠ and ﾠ
commercial ﾠ purpose ﾠ is ﾠ
compromised ﾠ so ﾠ as ﾠ to ﾠ fulfill ﾠ
demand ﾠfor ﾠall ﾠother ﾠuses ﾠ ﾠ
Water ﾠstress ﾠ ﾠ >20% ﾠ  ﾠ Severe ﾠ water ﾠ supply ﾠ problems ﾠ ± ﾠ
Reusing ﾠ waste ﾠ water, ﾠ
overexploiting ﾠ aquifers(by ﾠ 2-ﾭ30 ﾠ
times), ﾠdesalinating ﾠseawater ﾠ ﾠ
 ﾠ
The ﾠ water ﾠ intensity ﾠ use ﾠ index ﾠ (Table ﾠ 2) ﾠ expresses ﾠ in ﾠ percentage ﾠ terms, ﾠ the ﾠ
relationship ﾠbetween ﾠthe ﾠquantity ﾠof ﾠwater ﾠused ﾠ(extracted ﾠfrom ﾠenvironment) ﾠand ﾠ












 ﾠTable ﾠ2: ﾠWater ﾠAvailability ﾠand ﾠwater ﾠIntensity ﾠUse ﾠIndex ﾠ
Region ﾠ ﾠ Water ﾠ Availability ﾠ
Index(2006) ﾠ
m³/Capita-ﾭyear ﾠ ﾠ
Water ﾠIntensity ﾠUse ﾠ
Index ﾠ(2000) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ% ﾠ ﾠ









 ﾠ  ﾠ  ﾠ
Mexico, ﾠ central ﾠ
America ﾠ
&Caribbean ﾠ


















South ﾠAmerica ﾠ 45400 ﾠ 1.3 ﾠ
Developed ﾠ
Countries ﾠ
11392 ﾠ  ﾠ ﾠ
 ﾠDeveloping ﾠ
Countries ﾠ
7693 ﾠ  ﾠ ﾠ
High ﾠ Income ﾠ
Countries ﾠ
10554 ﾠ 10.1 ﾠ
Middle ﾠ Income ﾠ
Countries ﾠ
10171 ﾠ 6.9 ﾠ
Low ﾠ Income ﾠ
Countries ﾠ
5894 ﾠ 12.1 ﾠ
World ﾠ ﾠ 8462 ﾠ 8.9 ﾠ
 ﾠ ﾠ  ﾠ  ﾠ
 ﾠ
The ﾠtable ﾠ2 ﾠdepicts ﾠthe ﾠworld ﾠsituation ﾠof ﾠwater ﾠavailability ﾠindex ﾠand ﾠWIUI. ﾠThe ﾠ
region ﾠ wise ﾠ picture ﾠ for ﾠ 2006 ﾠ clearly ﾠ indicates ﾠ that ﾠ the ﾠ water ﾠ availability ﾠ for ﾠ
Oceania ﾠregion ﾠwas ﾠmore ﾠthat ﾠis ﾠ53290 ﾠm
3/year ﾠbut ﾠfor ﾠMiddle ﾠEast ﾠand ﾠNorth ﾠ
Africa ﾠit ﾠwas ﾠas ﾠlittle ﾠas ﾠ1383 ﾠm
3 ﾠ/year. ﾠAs ﾠper ﾠWIUI, ﾠthe ﾠpercentage ﾠof ﾠwater ﾠuse ﾠ
in ﾠ Middle ﾠ East ﾠ and ﾠ North ﾠ Africa ﾠ is ﾠmore ﾠ i.e. ﾠ 62.8 ﾠ percent ﾠ in ﾠ comparison ﾠ with ﾠ
South ﾠAmerica ﾠthat ﾠis ﾠ1.3 ﾠpercent. ﾠThe ﾠpercapita ﾠwater ﾠavailability ﾠin ﾠdeveloped ﾠ
countries ﾠ is ﾠ 58 ﾠ percent ﾠ higher ﾠ than ﾠ that ﾠ of ﾠ developing ﾠ countries. ﾠ The ﾠ water ﾠ
availability ﾠindex ﾠat ﾠglobal ﾠlevel ﾠis ﾠ8462m
3/year ﾠand ﾠas ﾠper ﾠWIUI ﾠit ﾠis ﾠ8.9 ﾠpercent. ﾠ
As ﾠ far ﾠ as ﾠ Indian ﾠ scenario ﾠ is ﾠ concerned, ﾠ during ﾠ the ﾠ period ﾠ 1955-ﾭ1990, ﾠ the ﾠ
percapita ﾠavailability ﾠof ﾠfresh ﾠwater ﾠhas ﾠfallen ﾠfrom ﾠ5277 ﾠm
3 ﾠto ﾠ2464 ﾠm
3. ﾠ(Tata ﾠ
Energy ﾠ Research ﾠ Institute, ﾠ 1998). ﾠ A ﾠ study ﾠ conducted ﾠ by ﾠ World ﾠ Bank ﾠ (1999) ﾠ
indicated ﾠthat ﾠin ﾠ1997, ﾠIndia ﾠfurther ﾠexhibited ﾠa ﾠdeclined ﾠtrend ﾠof ﾠ2266m
3 ﾠand ﾠit ﾠ
continued ﾠa ﾠsimilar ﾠtrend ﾠas ﾠreiterated ﾠby ﾠRakesh ﾠSharma ﾠet.al ﾠ(2005) ﾠthat ﾠstood ﾠ
at ﾠ1902 ﾠm
3 ﾠin ﾠ2001. ﾠ ﾠIt ﾠcan ﾠbe ﾠexpected ﾠthat ﾠthe ﾠparadigm ﾠof ﾠwater ﾠresources ﾠshortage ﾠ will ﾠ be ﾠ increasingly ﾠ followed ﾠ around ﾠ India ﾠ for ﾠ future ﾠ years ﾠ with ﾠ a ﾠ
percapita ﾠ availability ﾠ of ﾠ less ﾠ than ﾠ 1000 ﾠ m
3. ﾠ For ﾠ Andhra ﾠ Pradesh, ﾠ in ﾠ particular ﾠ
currently ﾠthe ﾠpercapita ﾠavailability ﾠof ﾠwater ﾠresources ﾠwas ﾠmore ﾠthan ﾠ1400 ﾠm
3. ﾠIn ﾠ
years ﾠahead ﾠit ﾠmay ﾠmove ﾠfrom ﾠwater ﾠstress ﾠto ﾠwater ﾠscarcity. ﾠ ﾠ
 ﾠ
Woefully ﾠunder ﾠappreciated, ﾠhowever ﾠis ﾠthe ﾠfact ﾠthat ﾠas ﾠa ﾠresult ﾠof ﾠwater ﾠscarcity ﾠ
problems, ﾠmany ﾠcountries ﾠare ﾠreusing ﾠwaste ﾠwater. ﾠFor ﾠthe ﾠWorld ﾠas ﾠa ﾠwhole, ﾠthe ﾠ
reuse ﾠof ﾠwaste ﾠwater ﾠin ﾠagriculture ﾠis ﾠmore ﾠthat ﾠis ﾠ70 ﾠpercent ﾠin ﾠcomparison ﾠwith ﾠ
domestic ﾠand ﾠindustrial ﾠsector. ﾠWhen ﾠit ﾠcomes ﾠto ﾠthe ﾠbifurcation ﾠof ﾠdeveloped ﾠ
and ﾠdeveloping ﾠcountries, ﾠits ﾠreuse ﾠis ﾠmore ﾠdeveloping ﾠcountries ﾠfor ﾠagriculture ﾠ
that ﾠis ﾠ80 ﾠpercent ﾠwhere ﾠas ﾠin ﾠdeveloped ﾠcountries ﾠstood ﾠat ﾠonly ﾠ42 ﾠpercent ﾠfor ﾠ
agriculture. ﾠ(Rather ﾠthere ﾠwas ﾠa ﾠbalance ﾠbetween ﾠagriculture ﾠand ﾠindustry, ﾠas ﾠ
industry ﾠalso ﾠstood ﾠat ﾠ40%) ﾠ ﾠThe ﾠunderlying ﾠreason ﾠfor ﾠsuch ﾠdemarcation ﾠis ﾠto ﾠ
ensure ﾠreliable ﾠsource ﾠof ﾠwater ﾠgeneration ﾠof ﾠwaste ﾠwater ﾠnear ﾠagricultural ﾠfields ﾠ
demanding ﾠmore ﾠwater. ﾠHenceforth, ﾠit ﾠis ﾠclearly ﾠevident ﾠthat ﾠWorld ﾠwide ﾠWater ﾠ
Sustainability ﾠ in ﾠ 21st ﾠ century ﾠ is ﾠ at ﾠ stake. ﾠ Therefore ﾠ it ﾠ becomes ﾠ increasingly ﾠ
crucial ﾠto ﾠfocus ﾠon ﾠexisting ﾠand ﾠfuturistic ﾠchallenges ﾠof ﾠwater ﾠscarcity ﾠlevels ﾠfor ﾠ
the ﾠWorld ﾠas ﾠa ﾠwhole. ﾠFor ﾠinstance, ﾠ
 ﾠ For ﾠthe ﾠyear ﾠ ﾠ ﾠ1995 ﾠin ﾠ31 ﾠcountries, ﾠhalf ﾠa ﾠbillion ﾠpeople ﾠfaced ﾠeither ﾠwater ﾠ
stress ﾠor ﾠwater ﾠscarcity. ﾠ
 ﾠ At ﾠpresent ﾠit ﾠis ﾠestimated ﾠthat ﾠaround ﾠ700 ﾠmillion ﾠpeople ﾠ(i.e. ﾠalmost ﾠ11 ﾠ
percent ﾠof ﾠthe ﾠtotal ﾠworld ﾠpopulation ﾠin ﾠ43 ﾠcountries ﾠlive ﾠwith ﾠless ﾠthan ﾠ
1000m³/capita-ﾭyear. ﾠ
 ﾠ For ﾠ2025, ﾠin ﾠ48 ﾠcountries, ﾠ3 ﾠbillion ﾠpeople ﾠwill ﾠface ﾠwater ﾠshortages. ﾠ
 ﾠ For ﾠ 2050, ﾠ in ﾠ 149 ﾠ countries, ﾠ 4 ﾠ billion ﾠ people ﾠ will ﾠ live ﾠ in ﾠ water ﾠ scarcity ﾠ
conditions. ﾠ
The ﾠmost ﾠcommon ﾠunderlying ﾠreasons ﾠfor ﾠthis ﾠkind ﾠof ﾠsituation ﾠwas ﾠ ﾠ ﾠ ﾠ ﾠa) ﾠ
Ballooning ﾠ Population ﾠ and ﾠ Urbanization ﾠ b) ﾠ More ﾠ Water ﾠ Demand ﾠ in ﾠ Core ﾠ
Sectors ﾠ(Agriculture, ﾠDomestic, ﾠIndustry ﾠ(in ﾠparticular ﾠElectricity ﾠ ﾠGeneration ﾠ
Industry) ﾠ c) ﾠ Environmental ﾠ pollution ﾠ through ﾠ Warm ﾠ water ﾠ discharge ﾠ d) ﾠ
Uneconomic ﾠPricing ﾠof ﾠwater. ﾠ ﾠThese ﾠkind ﾠof ﾠreal ﾠlife ﾠevidences ﾠmotivate ﾠto ﾠ
further ﾠexamine ﾠ the ﾠ extent ﾠ of ﾠ water ﾠscarcity ﾠ that ﾠ India ﾠ is ﾠfacing ﾠ in ﾠ various ﾠ
sectors ﾠof ﾠthe ﾠeconomy. ﾠ ﾠ
 ﾠ
The ﾠ other ﾠ literature ﾠ examines ﾠ the ﾠ authenticity ﾠ of ﾠ fresh ﾠ water ﾠ shortages ﾠ in ﾠ
reality ﾠand ﾠthere ﾠwas ﾠmuch ﾠdebate ﾠon ﾠthe ﾠextent ﾠto ﾠwhich ﾠlow, ﾠmiddle ﾠand ﾠ
high ﾠ income ﾠ countries ﾠ will ﾠ have ﾠ exhausted ﾠ available ﾠ water ﾠ supplies ﾠ in ﾠ a ﾠ
period ﾠ of ﾠ 50 ﾠ years ﾠ i.e. ﾠ from ﾠ 2000-ﾭ2050. ﾠ Currently ﾠ World ﾠ Population ﾠ is ﾠ 6.6 ﾠ
billion. ﾠYearly ﾠthe ﾠfigure ﾠis ﾠlikely ﾠto ﾠgrow ﾠ@ ﾠthe ﾠrate ﾠof ﾠ80 ﾠmillion ﾠpeople. ﾠIn ﾠ
2008 ﾠthe ﾠpopulation ﾠwas ﾠestimated ﾠto ﾠbe ﾠequally ﾠdistributed ﾠbetween ﾠurban ﾠ
and ﾠrural ﾠareas. ﾠIt ﾠis ﾠpredicted ﾠthat ﾠby ﾠ2030, ﾠnumber ﾠof ﾠdwellers ﾠin ﾠurban ﾠand ﾠ
coastal ﾠ areas ﾠ is ﾠ 1.8 ﾠ billion ﾠ migrants. ﾠ  ﾠ This ﾠ constitutes ﾠ 60% ﾠ of ﾠ World ﾠ
Population. ﾠThis ﾠtrend ﾠincreases ﾠfresh ﾠwater ﾠdemand ﾠto ﾠabout ﾠ64 ﾠmillion ﾠcubic ﾠ
meters ﾠa ﾠyear. ﾠBut ﾠAmara ﾠSinghe, ﾠTshah ﾠet.al, ﾠ2007 ﾠpoints ﾠout ﾠthat ﾠin ﾠIndia ﾠ
population ﾠincreases ﾠfrom ﾠ1.13 ﾠbillion ﾠin ﾠ2005 ﾠto ﾠ1.66 ﾠbillion ﾠby ﾠ2050. ﾠUrban ﾠ
population ﾠ ﾠis ﾠexpected ﾠto ﾠgrow ﾠfrom ﾠ29 ﾠpercent ﾠ ﾠin ﾠ2007 ﾠto ﾠ55.2 ﾠpercent ﾠ ﾠby ﾠ2050.This ﾠwill ﾠincrease ﾠfresh ﾠwater ﾠdemand ﾠby ﾠ22 ﾠpercent ﾠ ﾠand ﾠ32 ﾠpercent ﾠ ﾠby ﾠ
2025 ﾠand ﾠ2050 ﾠfrom ﾠpresent ﾠlevel ﾠof ﾠ680 ﾠbillion ﾠm³ ﾠ. ﾠ
 ﾠ
 ﾠKeeping ﾠ in ﾠ view ﾠ of ﾠ the ﾠ focus ﾠ of ﾠ existing ﾠ literature ﾠ on ﾠ water ﾠ demand ﾠ and ﾠ
consumption ﾠ pattern ﾠ in ﾠ core ﾠ sectors ﾠ it ﾠ can ﾠ be ﾠ rightly ﾠ remarked ﾠ that ﾠWorld ﾠ
wide ﾠ ﾠthe ﾠ ﾠproduction ﾠof ﾠ ﾠwater ﾠintensive ﾠagricultural ﾠcrops ﾠ ﾠis ﾠexpected ﾠto ﾠ
grow ﾠby ﾠ90 ﾠpercent ﾠbetween ﾠ2000-ﾭ2050, ﾠwhere ﾠas ﾠin ﾠIndia ﾠit ﾠwill ﾠbe ﾠ80%. ﾠ
(Economic ﾠSurvey: ﾠ2007-ﾭ08). ﾠ ﾠ ﾠ ﾠ ﾠ
¾ ﾠ  ﾠIn ﾠLow ﾠand ﾠMiddle ﾠincome ﾠcountries ﾠthe ﾠover ﾠall ﾠwater ﾠconsumption ﾠfor ﾠ
2050 ﾠin ﾠagriculture, ﾠdomestic ﾠ ﾠ ﾠand ﾠindustry ﾠis ﾠ82 ﾠpercent, ﾠ10 ﾠpercent ﾠand ﾠ
8 ﾠ percent. ﾠ The ﾠ reasons ﾠ are ﾠ increase ﾠ in ﾠ population ﾠ and ﾠ urbanization, ﾠ
change ﾠ in ﾠ consumption ﾠ patterns ﾠ towards ﾠ water ﾠ intensive ﾠ products ﾠ and ﾠ
rapid ﾠindustrial ﾠgrowth. ﾠ
¾ ﾠ High ﾠincome ﾠcountries: ﾠOver ﾠall ﾠwater ﾠconsumption ﾠfor ﾠ2050 ﾠin ﾠagriculture, ﾠ
industry ﾠ and ﾠ domestic ﾠ is ﾠ 30 ﾠ percent, ﾠ 59 ﾠ percent ﾠ and ﾠ 11 ﾠ percent. ﾠ The ﾠ
reasons ﾠ are ﾠ better ﾠ water ﾠ management ﾠ measures ﾠ and ﾠ reduction ﾠ in ﾠ
percapita ﾠ water ﾠ consumption. ﾠ (WWDR,2003, ﾠ UN ﾠ Economic ﾠ &Social ﾠ
Commission ﾠfor ﾠAsia ﾠand ﾠPacific, ﾠ2007) ﾠ
To ﾠ quote ﾠ an ﾠ example, ﾠ the ﾠ requirements ﾠ of ﾠ water ﾠ in ﾠ low ﾠ and ﾠ high ﾠ income ﾠ
countries ﾠfor ﾠa ﾠperiod ﾠof ﾠ50 ﾠyears ﾠ(2000-ﾭ2050) ﾠcan ﾠbe ﾠrepresented ﾠas ﾠfollows ﾠ
 ﾠ Low ﾠIncome ﾠIndia ﾠ: ﾠDomestic-ﾭ ﾠ184 ﾠbillion ﾠliters/day ﾠand ﾠhigh ﾠincome ﾠ
USA ﾠonly ﾠ21 ﾠbillion ﾠliters/day ﾠ
 ﾠ Low ﾠ Income ﾠ India: ﾠ Agriculture-ﾭ ﾠ 114 ﾠ billion ﾠ liters/day ﾠ and ﾠ high ﾠ
income ﾠUSA ﾠonly ﾠ60 ﾠbillion ﾠliters/day ﾠ
 ﾠ Low ﾠIncome ﾠIndia: ﾠIndustry-ﾭ ﾠ87 ﾠbillion ﾠliters/day ﾠand ﾠhigh ﾠincome ﾠ
USA ﾠ227 ﾠbillion ﾠliters/day ﾠ
The ﾠreason ﾠfor ﾠless ﾠwater ﾠneed ﾠfor ﾠindustry ﾠin ﾠIndia ﾠis ﾠdue ﾠto ﾠwater ﾠstress ﾠas ﾠ
much ﾠof ﾠwater ﾠis ﾠconsumed ﾠby ﾠdomestic ﾠand ﾠagriculture ﾠon ﾠpriority ﾠbasis. ﾠBut ﾠ
for ﾠhigh ﾠincome ﾠcountries ﾠlike ﾠUSA ﾠwater ﾠavailability ﾠwill ﾠbe ﾠmore ﾠfor ﾠindustry ﾠ
(227 ﾠ billion ﾠ litres ﾠ /day) ﾠ due ﾠ to ﾠ adaptation ﾠ of ﾠ good ﾠ water ﾠ management ﾠ
practices. ﾠ According ﾠ to ﾠ World ﾠ Water ﾠ Development ﾠ Report, ﾠ 3, ﾠ 2009, ﾠ the ﾠ
volume ﾠof ﾠwater ﾠper ﾠindustry ﾠwas ﾠ752 ﾠkm³/year ﾠand ﾠexpected ﾠto ﾠrise ﾠto ﾠ1170 ﾠ
km³/year ﾠby ﾠ2025. ﾠ ﾠ
 ﾠ
As ﾠenvironmental ﾠpollution ﾠis ﾠanother ﾠfactor ﾠfor ﾠfresh ﾠwater ﾠscarcity, ﾠthe ﾠstudy ﾠ
made ﾠ United ﾠ Nation ﾠ Educational ﾠ Scientific ﾠ and ﾠ Cultural ﾠ Organization ﾠ
(UNESCO ﾠ Report) ﾠ 2003 ﾠ indicated ﾠ some ﾠ startling ﾠ results. ﾠ  ﾠ World ﾠ Wide ﾠ
polluted ﾠwater ﾠis ﾠestimated ﾠto ﾠbe ﾠ1200 ﾠkm³. ﾠThis ﾠwith ﾠprojected ﾠincrease ﾠof ﾠ
population ﾠ@80 ﾠmillion ﾠalong ﾠwith ﾠpollution ﾠwill ﾠlose ﾠ18,000 ﾠkm³ ﾠof ﾠfresh ﾠwater ﾠ
by ﾠ 2050. ﾠ One ﾠ liter ﾠ of ﾠ waste ﾠ water ﾠ pollutes ﾠ 8 ﾠ liters ﾠ of ﾠ fresh ﾠ water. ﾠ It ﾠ is ﾠ
estimated ﾠthat ﾠeach ﾠyear ﾠroughly ﾠ450 ﾠkm³ ﾠof ﾠwaste ﾠwater ﾠare ﾠdischarged ﾠin ﾠto ﾠ
rivers, ﾠlakes ﾠand ﾠstreams. ﾠTo ﾠdilute ﾠand ﾠtransport ﾠthis ﾠdirty ﾠ water, ﾠanother ﾠ
6000 ﾠ km³ ﾠ of ﾠ clean ﾠ water ﾠ are ﾠ needed. ﾠ This ﾠ equals ﾠ to ﾠ an ﾠ amount ﾠ of ﾠ about ﾠ
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conducted ﾠby ﾠEuropean ﾠEnvironment ﾠAgency ﾠ,2009 ﾠrevealed ﾠthat ﾠfurther ﾠthe ﾠ
imposition ﾠof ﾠmore ﾠstringent ﾠwaste ﾠwater ﾠregulations, ﾠincreases ﾠthe ﾠcosts ﾠof ﾠwaste ﾠwater ﾠtreatment ﾠThe ﾠuneconomic ﾠpricing ﾠof ﾠwater ﾠis ﾠanother ﾠimportant ﾠ
factor ﾠfor ﾠaggravating ﾠthe ﾠproblem ﾠof ﾠwater ﾠscarcity ﾠby ﾠits ﾠuneconomic ﾠuse. ﾠIt ﾠ
should ﾠbe ﾠrealized ﾠthat ﾠthough ﾠwater ﾠfrom ﾠtimes ﾠimmemorial ﾠis ﾠconsidered ﾠas ﾠ
NDWXUH¶VJLIWQRZDGD\VGXHWRFULVLVRIQDWXUH¶VUHVRXUFHVZDWHULVQRORQJHU
a ﾠfree ﾠgood ﾠbut ﾠconsidered ﾠas ﾠan ﾠeconomic ﾠgood. ﾠBut ﾠwater ﾠpricing ﾠin ﾠenergy ﾠ
sector ﾠis ﾠoften ﾠunder ﾠpriced ﾠby ﾠcharging ﾠonly ﾠaverage ﾠcosts. ﾠ(Covers ﾠonly ﾠthe ﾠ
present ﾠ costs ﾠ averaged ﾠ over ﾠ volumes ﾠ of ﾠ water ﾠ consume ﾠ by ﾠ existing ﾠ
customers.) ﾠOnly ﾠa ﾠnominal ﾠcess ﾠis ﾠpaid ﾠby ﾠpower ﾠplants ﾠfor ﾠthe ﾠwater ﾠusage. ﾠ
 ﾠ
 ﾠ From ﾠthe ﾠabove ﾠanalysis ﾠit ﾠis ﾠclear ﾠthat ﾠthe ﾠcritical ﾠdriver ﾠof ﾠsuccess ﾠfor ﾠany ﾠ
economy ﾠ i.e. ﾠ economic ﾠ growth ﾠ has ﾠ also ﾠ been ﾠ affected ﾠ due ﾠ to ﾠ one ﾠ among ﾠ
several ﾠ contributory ﾠ factors ﾠ i.e. ﾠ water ﾠ shortages. ﾠ The ﾠ World ﾠ economy ﾠ has ﾠ
recorded ﾠa ﾠgrowth ﾠrate ﾠof ﾠ5.2 ﾠpercent ﾠin ﾠ2007 ﾠbut ﾠin ﾠ2008-ﾭ09 ﾠit ﾠis ﾠonly ﾠ3.6 ﾠ
percent. ﾠThe ﾠIndian ﾠscenario ﾠalso ﾠhave ﾠexhibited ﾠsimilar ﾠtrend. ﾠAccording ﾠto ﾠ
Economy ﾠSurvey ﾠReport, ﾠ2007-ﾭ08, ﾠduring ﾠ2004-ﾭ05 ﾠto ﾠ2007-ﾭ08, ﾠIndia ﾠshowed ﾠ
a ﾠgrowth ﾠrate ﾠof ﾠ9% ﾠbut ﾠrate ﾠcame ﾠdown ﾠto ﾠ6.7% ﾠdue ﾠto ﾠwater ﾠshortages. ﾠ
 ﾠ
2.1 ﾠ Incidences ﾠ of ﾠ Fresh ﾠ water ﾠ Shortages ﾠ in ﾠ Electricity ﾠ Generation ﾠ
Industry: ﾠInternational ﾠContext ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
This ﾠ paper ﾠ highlights ﾠ the ﾠ ground ﾠ realities ﾠ of ﾠ Fresh ﾠ water ﾠ shortages ﾠ in ﾠ
Electricity ﾠGeneration ﾠIndustry ﾠat ﾠGlobal, ﾠIndian ﾠand ﾠspecific ﾠstate ﾠlevel ﾠby ﾠ
quoting ﾠ real ﾠ life ﾠ illustrations. ﾠ The ﾠ impact ﾠ assessment ﾠ of ﾠ different ﾠ research ﾠ
studies ﾠ relating ﾠ to ﾠ fresh ﾠ water ﾠ shortages ﾠ in ﾠ power ﾠ sector ﾠ ushers ﾠ gainful ﾠ
insights ﾠthat ﾠare ﾠimperative ﾠfor ﾠthis ﾠparticular ﾠstudy. ﾠ ﾠ ﾠ
 ﾠ
According ﾠ to ﾠ Government ﾠ Accounting ﾠ Office ﾠ (2003), ﾠ climate ﾠ variability ﾠ on ﾠ
water ﾠavailability ﾠcan ﾠhave ﾠa ﾠdramatic ﾠimpact ﾠon ﾠwater ﾠsupplies ﾠi.e. ﾠsevere ﾠ
water ﾠshortages, ﾠwith ﾠthe ﾠmost ﾠobvious ﾠimpact ﾠbeing ﾠdrought
1 ﾠduring ﾠnext ﾠ10 ﾠ
years, ﾠ ﾠin ﾠ46 ﾠstates ﾠof ﾠUnited ﾠStates. ﾠIn ﾠUSA ﾠthe ﾠmain ﾠsource ﾠof ﾠwater ﾠfor ﾠ
power ﾠgeneration ﾠ are ﾠ ground ﾠ and ﾠ surface ﾠwater. ﾠ The ﾠ 2001 ﾠ drought ﾠ in ﾠ the ﾠ
Northwest ﾠsignificantly ﾠreduced ﾠhydroelectric ﾠpower ﾠproduction ﾠas ﾠquoted ﾠby ﾠ ﾠ ﾠ
Washington ﾠ State ﾠ Hazard ﾠ Mitigation ﾠ Plan, ﾠ 2004. ﾠ  ﾠ A ﾠ study ﾠ conducted ﾠ by ﾠ
Bartolino ﾠand ﾠCunningham, ﾠ2003, ﾠrevealed ﾠthat ﾠconsiderable ﾠeffort ﾠhas ﾠbeen ﾠ
made ﾠ to ﾠ address ﾠ the ﾠ problem ﾠ of ﾠ loss ﾠ in ﾠ hydel ﾠ power ﾠ generation ﾠ due ﾠ to ﾠ
drought. ﾠ For ﾠ example ﾠ in ﾠ some ﾠ regions ﾠ like ﾠ West-ﾭcentral, ﾠ (Florida);; ﾠ Long ﾠ
Island, ﾠ (NY), ﾠ Baton ﾠ Rouge,(LA);; ﾠ Houston ﾠ (Texas);; ﾠ Arkansas, ﾠ High ﾠ Plains;; ﾠ ﾠ
Chicago-ﾭMilwaukee ﾠ area;; ﾠ  ﾠ  ﾠ Pacific ﾠ Northwest;; ﾠ  ﾠ Tucson/Phoenix,AZ;; ﾠ Las ﾠ
Vegas, ﾠ NV;; ﾠ Antelope ﾠ Valley, ﾠ CA ﾠ are ﾠ facing ﾠ decline ﾠ in ﾠ surface ﾠ and ﾠ
groundwater ﾠ levels. ﾠ As ﾠ a ﾠ result ﾠ there ﾠ was ﾠ huge ﾠ thermo ﾠ electric ﾠ power ﾠ
generation ﾠloss ﾠand ﾠpower ﾠreliability ﾠ(as ﾠthese ﾠpower ﾠplants ﾠuse ﾠsurface ﾠand ﾠ
ground ﾠwater ﾠfor ﾠsteam ﾠgeneration, ﾠcooling ﾠand ﾠscrubbing ﾠof ﾠmachinery). ﾠ ﾠ
 ﾠ
Similar ﾠsituation ﾠhas ﾠbeen ﾠfelt ﾠin ﾠdrought ﾠof ﾠ2002. ﾠ ﾠ ﾠThis ﾠdrought ﾠhas ﾠmade ﾠ
lawmakers ﾠin ﾠIdaho ﾠto ﾠrule ﾠout, ﾠfive ﾠlarge ﾠ coal ﾠbased ﾠand ﾠgas-ﾭfired ﾠpower ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
1 ﾠDrought ﾠis ﾠa ﾠsituation ﾠwhere ﾠthere ﾠis ﾠsustained ﾠand ﾠextensive ﾠoccurrence ﾠof ﾠbelow ﾠaverage ﾠwater ﾠ
availability. ﾠ ﾠplants. ﾠ They ﾠ are ﾠ denied ﾠ of ﾠ water ﾠ rights ﾠ for ﾠ cooling ﾠ because ﾠ they ﾠ would ﾠ
deplete ﾠmuch ﾠneeded ﾠfreshwater ﾠfor ﾠdrinking ﾠand ﾠirrigation. ﾠIn ﾠNevada, ﾠthe ﾠ
1,580 ﾠmegawatt ﾠ(MW) ﾠcoal-ﾭfired ﾠMohave ﾠGeneration ﾠStation ﾠwas ﾠforced ﾠto ﾠ
close ﾠ in ﾠ 2005 ﾠ due ﾠ to ﾠ lack ﾠ of ﾠ groundwater. ﾠ Another ﾠ study ﾠ made ﾠ by ﾠ Dr. ﾠ
Benjamin ﾠ K. ﾠ Sovacool, ﾠ 2008 ﾠ in ﾠ United ﾠ States ﾠ examines ﾠ the ﾠ status ﾠ of ﾠ
upcoming ﾠprojects ﾠdue ﾠto ﾠwater ﾠscarcity. ﾠFor ﾠexample, ﾠthe ﾠAmerican ﾠNational ﾠ
Power ﾠhad ﾠto ﾠwithdraw ﾠits ﾠapplication ﾠto ﾠbuild ﾠa ﾠ1,100 ﾠMW ﾠnatural ﾠgas ﾠplant ﾠ
near ﾠHillburn, ﾠNew ﾠYork, ﾠbecause ﾠit ﾠcreated ﾠa ﾠcontroversy ﾠconcerning ﾠwater ﾠ
rights. ﾠ The ﾠ water ﾠ issues ﾠ have ﾠ complicated ﾠ power ﾠ plant ﾠ construction ﾠ or ﾠ
operation ﾠ in ﾠ Arizona,4 ﾠ Georgia,5 ﾠ California,6 ﾠ Colorado,7 ﾠ Massachusetts,8 ﾠ
Missouri,9 ﾠ New ﾠ Mexico,10 ﾠ North ﾠ P ﾠ Carolina,11 ﾠ Pennsylvania,12 ﾠ Rhode ﾠ
Island,13 ﾠ South ﾠ Dakota,14 ﾠ Tennessee,15 ﾠ Texas,16 ﾠ and ﾠ Wisconsin.17 ﾠ . ﾠ In ﾠ
2007, ﾠprolonged ﾠdrought ﾠconditions ﾠforced ﾠthe ﾠTennessee ﾠValley ﾠauthority ﾠto ﾠ
partially ﾠ shut ﾠ down ﾠ its ﾠ Brown ﾠ Ferry ﾠ Nuclear ﾠ plant ﾠ in ﾠ Alabama ﾠ due ﾠ to ﾠ high ﾠ
temperature ﾠ of ﾠ the ﾠ cooling ﾠ water ﾠ drawn ﾠ from ﾠ Tennessee ﾠ River. ﾠ In ﾠ 2007, ﾠ
prolonged ﾠ drought ﾠ conditions ﾠ forced ﾠ the ﾠ Tennessee ﾠ Valley ﾠ authority ﾠ to ﾠ
partially ﾠ shut ﾠ down ﾠ its ﾠ Brown ﾠ Ferry ﾠ Nuclear ﾠ plant ﾠ in ﾠ Alabama ﾠ due ﾠ to ﾠ high ﾠ
temperature ﾠof ﾠthe ﾠcooling ﾠwater ﾠdrawn ﾠfrom ﾠTennessee ﾠRiver. ﾠThis ﾠclearly ﾠ
indicates ﾠthat ﾠthe ﾠfresh ﾠwater ﾠconsumption ﾠfor ﾠenergy ﾠproduction ﾠin ﾠUSA ﾠwill ﾠ
be ﾠ 165 ﾠ percent ﾠfor ﾠ2000-ﾭ2030. ﾠ However ﾠ in ﾠ other ﾠcountries ﾠ like ﾠ France ﾠfor ﾠ
2003, ﾠElectricite ﾠde ﾠFrance ﾠhad ﾠshut ﾠdown ﾠquarter ﾠof ﾠits ﾠ58 ﾠnuclear ﾠplants ﾠdue ﾠ
to ﾠwater ﾠshortages ﾠcaused ﾠby ﾠrecord ﾠsetting ﾠheat ﾠwave. ﾠAccording ﾠto ﾠFlorke ﾠ
and ﾠAlcamo ﾠ, ﾠJ ﾠ(2004) ﾠand ﾠLloyd ﾠG, ﾠLarsen ﾠH ﾠ(2007), ﾠfor ﾠEurope ﾠunion ﾠin ﾠ30 ﾠ
countries ﾠ  ﾠ (from ﾠ 2000-ﾭ2030) ﾠ , ﾠ the ﾠ thermal ﾠ energy ﾠ production ﾠ will ﾠ be ﾠ 54 ﾠ
percent ﾠ ﾠand ﾠ ﾠfresh ﾠwater ﾠconsumption ﾠfor ﾠenergy ﾠproduction ﾠ ﾠrequirement ﾠwill ﾠ
be ﾠ130 ﾠpercent ﾠ ﾠbut ﾠthe ﾠfresh ﾠwater ﾠwithdrawals ﾠare ﾠdown ﾠby ﾠ65 ﾠpercent ﾠ ﾠdue ﾠ
to ﾠwater ﾠshortages. ﾠIt ﾠis ﾠobserved ﾠin ﾠSpain ﾠthat, ﾠ ﾠ ﾠdams ﾠfor ﾠhydro ﾠelectric ﾠ
production ﾠand ﾠirrigation ﾠwere ﾠat ﾠabout ﾠ40 ﾠpercent ﾠof ﾠtheir ﾠcapacity ﾠdue ﾠto ﾠlack ﾠ
of ﾠproper ﾠinflow ﾠof ﾠwater. ﾠ ﾠHydroelectric ﾠpower ﾠgeneration ﾠfell ﾠto ﾠits ﾠlowest ﾠin ﾠ
48 ﾠyears ﾠduring ﾠthe ﾠdrought ﾠof ﾠ2005. ﾠ ﾠ
 ﾠ
Canada ﾠhas ﾠdiverted ﾠmore ﾠwater ﾠby ﾠdamming ﾠrivers ﾠfor ﾠhydro ﾠthan ﾠany ﾠother ﾠ
country. ﾠAn ﾠestimated ﾠ85% ﾠof ﾠthe ﾠdrainage ﾠbasins ﾠcontained ﾠin ﾠwhole ﾠor ﾠin ﾠ
part ﾠin ﾠthe ﾠBoreal ﾠShield ﾠhave ﾠbeen ﾠaltered ﾠby ﾠhydroelectric ﾠdevelopment ﾠin ﾠ
one ﾠway ﾠor ﾠanother. ﾠOne ﾠestimate ﾠabout ﾠthe ﾠimpacts ﾠof ﾠclimate ﾠchange ﾠon ﾠ
hydroelectricity ﾠsuggested ﾠthat ﾠgeneration ﾠwould ﾠbe ﾠreduced ﾠby ﾠas ﾠmuch ﾠas ﾠ
15% ﾠ by ﾠ 2050. ﾠ Apart ﾠ from ﾠ this, ﾠ the ﾠ rise ﾠ in ﾠ temperature ﾠ is ﾠ another ﾠ factor ﾠ
responsible ﾠ for ﾠ water ﾠ scarcity. ﾠ It ﾠ has ﾠ been ﾠ predicted ﾠ that ﾠ temperature ﾠ will ﾠ
increase ﾠall ﾠover ﾠEurope ﾠranging ﾠbetween ﾠ1ºC ﾠto ﾠ3.5ºC ﾠby ﾠ2100. ﾠEstrela ﾠet ﾠal, ﾠ
2001, ﾠ Lehner ﾠ et ﾠ al., ﾠ 2005, ﾠ noted ﾠ that ﾠ about ﾠ 30% ﾠ reduction ﾠ in ﾠ run-ﾭoff ﾠ is ﾠ
forecasted ﾠ in ﾠ drier ﾠ regions ﾠ of ﾠ southern ﾠ and ﾠ eastern ﾠ Europe ﾠ . ﾠ The ﾠ country ﾠ
china ﾠis ﾠalso ﾠaffected ﾠby ﾠwater ﾠscarcity ﾠproblems ﾠdue ﾠto ﾠincreasing ﾠmaximum ﾠ
summer ﾠtemperatures. ﾠ ﾠIn ﾠa ﾠresearch ﾠcarried ﾠout ﾠby ﾠGlobal ﾠEquity ﾠResearch, ﾠ
2008 ﾠover ﾠ60% ﾠof ﾠits ﾠpower ﾠplants ﾠare ﾠlocated ﾠin ﾠprovinces ﾠwhere ﾠper ﾠcapita ﾠ
water ﾠresources ﾠare ﾠless ﾠthan ﾠ700 ﾠcubic ﾠmeters ﾠper ﾠyear. ﾠThe ﾠprovinces ﾠare ﾠ
Beijing, ﾠ Hebei, ﾠ Jiangsu, ﾠ Henan ﾠ and ﾠ Liaoning. ﾠ  ﾠ Various ﾠ other ﾠ parts ﾠ of ﾠ the ﾠWorld ﾠare ﾠsuffering ﾠwith ﾠthis ﾠclimatic ﾠaffect ﾠon ﾠwater ﾠavailability ﾠespecially ﾠin ﾠ
Electricity ﾠSupply ﾠIndustry. ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ2.2 ﾠ Live ﾠ examples ﾠ of ﾠ Water ﾠ Stress ﾠ in ﾠ Electricity ﾠ Generation ﾠ Industry ﾠ in ﾠ
Indian ﾠContext ﾠ
Now ﾠlet ﾠus ﾠexamine ﾠthe ﾠextent ﾠof ﾠwater ﾠirregularities ﾠin ﾠElectricity ﾠGeneration ﾠ
Industry ﾠfor ﾠthe ﾠIndian ﾠScenario ﾠwith ﾠlive ﾠexamples. ﾠThrough ﾠout ﾠmuch ﾠof ﾠthe ﾠ
developing ﾠworld ﾠthe ﾠfresh ﾠwater ﾠSupply ﾠcomes ﾠin ﾠthe ﾠform ﾠof ﾠSeasonal ﾠrains. ﾠ
Such ﾠrains ﾠrunoff ﾠtoo ﾠquickly ﾠfor ﾠefficient ﾠuse ﾠduring ﾠthe ﾠtime ﾠof ﾠmonsoons ﾠin ﾠ
Asia. ﾠFor ﾠexample ﾠin ﾠIndia ﾠ90 ﾠpercent ﾠof ﾠannual ﾠrainfall ﾠis ﾠdue ﾠto ﾠinfluence ﾠof ﾠ
south ﾠwest ﾠmonsoon ﾠbetween ﾠJune ﾠto ﾠSeptember ﾠ(only ﾠ4 ﾠmonths), ﾠ ﾠBut ﾠin ﾠ
case ﾠof ﾠTamil ﾠNadu ﾠdue ﾠto ﾠinfluence ﾠof ﾠNorth ﾠEast ﾠmonsoon, ﾠthe ﾠrainfall ﾠlasts ﾠ
from ﾠOctober ﾠto ﾠNovember. ﾠFor ﾠthe ﾠremaining ﾠ8 ﾠmonths, ﾠthe ﾠcountry ﾠbarely ﾠ
gets ﾠa ﾠdrop. ﾠ ﾠ
 ﾠ
A ﾠmajor ﾠfeature ﾠof ﾠthe ﾠIndian ﾠclimate, ﾠwhich ﾠhas ﾠa ﾠdirect ﾠbearing ﾠon ﾠwater ﾠ
dynamics, ﾠis ﾠthe ﾠalternation ﾠof ﾠwind ﾠdirection ﾠtwice ﾠa ﾠyear, ﾠresulting ﾠin ﾠfour ﾠ
distinct ﾠ seasons. ﾠ Consequently ﾠ the ﾠ distribution ﾠ of ﾠ rainfall ﾠ in ﾠ the ﾠ country ﾠ is ﾠ
erratic ﾠ and ﾠ varies ﾠ both ﾠ in ﾠ space ﾠ and ﾠ time. ﾠ Some ﾠ areas ﾠ in ﾠ Rajasthan ﾠ and ﾠ
Gujarat ﾠ receive ﾠ annual ﾠ rainfall ﾠ ranging ﾠ between ﾠ 100-ﾭ150mm. ﾠ The ﾠ south ﾠ
western ﾠ parts ﾠ of ﾠ Punjab, ﾠ Haryana, ﾠ Rajasthan ﾠ are ﾠ little ﾠ better ﾠ off ﾠ as ﾠ they ﾠ
receive ﾠaround ﾠ500 ﾠmm ﾠof ﾠrain. ﾠThe ﾠplains ﾠof ﾠPunjab ﾠand ﾠWestern ﾠparts ﾠof ﾠ
Deccan, ﾠextending ﾠfurther ﾠSouth ﾠand ﾠEast ﾠto ﾠKarnataka ﾠand ﾠAndhra ﾠPradesh ﾠ
are ﾠblessed ﾠwith ﾠ500-ﾭ1000 ﾠmm ﾠof ﾠrain ﾠrespectively. ﾠModerately ﾠhigh ﾠrainfall ﾠ
areas ﾠ from ﾠ 1000-ﾭ2000mm ﾠ form ﾠ a ﾠ broad ﾠ belt ﾠ in ﾠ the ﾠ Eastern ﾠ parts ﾠ of ﾠ the ﾠ
country. ﾠ ﾠRainfall ﾠis ﾠhighly ﾠerratic, ﾠwith ﾠhuge ﾠintensive ﾠstorms ﾠfalling ﾠin ﾠa ﾠvery ﾠ
unreliable ﾠpattern ﾠover ﾠtime ﾠand ﾠspace. ﾠCoefficients ﾠof ﾠvariation ﾠvary ﾠin ﾠthe ﾠ
range ﾠ of ﾠ 20 ﾠ to ﾠ 40 ﾠ percent ﾠ even ﾠ higher ﾠ with ﾠ lower ﾠ annual ﾠ rainfall. ﾠ The ﾠ
atmospheric ﾠthirst ﾠis ﾠhuge, ﾠgenerally ﾠexceeding ﾠrainfall ﾠdepths ﾠeven ﾠduring ﾠ
rainy ﾠseasons. ﾠ(potential ﾠevapo-ﾭtranspiration ﾠranging ﾠfrom ﾠ5 ﾠto ﾠ10 ﾠmm ﾠper ﾠ
day. ﾠHigh ﾠrainfall ﾠintensity ﾠand ﾠlarge ﾠrainfall ﾠdepths ﾠover ﾠshort ﾠperiods ﾠof ﾠtime ﾠ
lead ﾠto ﾠhigh ﾠsurface ﾠrun-ﾭoff ﾠand ﾠsignificant ﾠdrainage ﾠ(even ﾠin ﾠdry ﾠlands). ﾠThe ﾠ
problem, ﾠthen ﾠis ﾠnot ﾠonly ﾠnecessarily ﾠa ﾠlack ﾠof ﾠwater, ﾠbut ﾠthat ﾠwhen ﾠwater ﾠis ﾠ
there, ﾠit ﾠis ﾠin ﾠabundance ﾠand ﾠoften ﾠat ﾠa ﾠwrong ﾠtime. ﾠAnd ﾠif ﾠit ﾠis ﾠleft ﾠto ﾠform ﾠ
open ﾠwater ﾠsurface, ﾠit ﾠevaporates ﾠquickly. ﾠ ﾠ
 ﾠ
The ﾠcountry ﾠgets ﾠabout ﾠ420 ﾠmillion ﾠhectare ﾠmeters ﾠof ﾠprecipitation ﾠannually, ﾠof ﾠ
which ﾠ 200 ﾠ m ﾠ ham ﾠ is ﾠ contributed ﾠ by ﾠ rivers ﾠ flowing ﾠ in ﾠ from ﾠ neighboring ﾠ
countries. ﾠ Net ﾠ evapo ﾠ transpiration ﾠ losses ﾠ are ﾠ nearly ﾠ 200mham. ﾠ About ﾠ 135 ﾠ
mham ﾠis ﾠavailable ﾠon ﾠthe ﾠsurface ﾠand ﾠthe ﾠremaining ﾠground ﾠwater ﾠ ﾠTherefore ﾠ
the ﾠchallenge ﾠis ﾠhow ﾠto ﾠdeal ﾠwith ﾠlarge ﾠspatial ﾠand ﾠtemporal ﾠvariability ﾠand ﾠ
how ﾠto ﾠreduce ﾠwater ﾠlosses. ﾠ ﾠ
 ﾠ
For ﾠbetter ﾠtransparency ﾠof ﾠfacts ﾠrelating ﾠto ﾠthis ﾠparticular ﾠpaper, ﾠthere ﾠis ﾠa ﾠneed ﾠto ﾠ
introspect ﾠ the ﾠ history ﾠ of ﾠ water ﾠ resources ﾠ in ﾠ India. ﾠ As ﾠ far ﾠ as ﾠ Water ﾠ Resource ﾠ
potential ﾠin ﾠIndia ﾠis ﾠconcerned, ﾠthe ﾠnational ﾠpercapita ﾠannual ﾠavailability ﾠof ﾠwater ﾠis ﾠ2208m³. ﾠThe ﾠbiggest ﾠpercapita ﾠwater ﾠavailability ﾠin ﾠBramhaputra ﾠand ﾠBarak ﾠis ﾠ
16589m³ ﾠ and ﾠ in ﾠ rest ﾠ of ﾠ the ﾠ basins ﾠ it ﾠ is ﾠ 1583 ﾠ m³. ﾠ The ﾠ Sabarmati ﾠ basin ﾠ ranks ﾠ
lowest ﾠto ﾠthe ﾠlevel ﾠof ﾠ360 ﾠm³. ﾠIn ﾠthe ﾠreport ﾠNational ﾠCommission ﾠfor ﾠIntegrated ﾠ
Water ﾠ Resources ﾠ Development, ﾠ 1999 ﾠ , ﾠ it ﾠ is ﾠ estimated ﾠ that ﾠ the ﾠ  ﾠ Basin ﾠ wise ﾠ
average ﾠannual ﾠflow ﾠis ﾠ1953 ﾠkm³ ﾠand ﾠutilizable ﾠwater ﾠflow ﾠis ﾠ690 ﾠkm³ ﾠThere ﾠwere ﾠ
nearly ﾠ81 ﾠreservoirs ﾠin ﾠIndia ﾠincluding, ﾠNorthern, ﾠEastern, ﾠWestern, ﾠ ﾠCentral ﾠand ﾠ
Southern ﾠRegion. ﾠThe ﾠtotal ﾠlive ﾠstorage ﾠin ﾠall ﾠthese ﾠreservoirs ﾠhas ﾠreached ﾠa ﾠ
level ﾠof ﾠ ﾠ ﾠ14.18 ﾠbillion ﾠm³ ﾠby ﾠend ﾠof ﾠJune ﾠ2009. ﾠ ﾠThis ﾠfigure ﾠis ﾠ56 ﾠpercent ﾠbelow ﾠ
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trend ﾠby ﾠfirst ﾠweek ﾠof ﾠJuly ﾠ2009 ﾠover ﾠprevious ﾠdue ﾠto ﾠprolonged ﾠdry ﾠspell ﾠsince ﾠ
December ﾠand ﾠpoor ﾠpre-ﾭmonsoon ﾠshowers. ﾠThis ﾠhas ﾠresulted ﾠin ﾠwater ﾠsupply ﾠ
shortage ﾠfor ﾠfarming ﾠas ﾠwell ﾠas ﾠpower ﾠgeneration ﾠactivities. ﾠ(The ﾠCentral ﾠWater ﾠ
Commission). ﾠ But ﾠ the ﾠ average ﾠ annual ﾠ rainfall ﾠ in ﾠ India ﾠ is ﾠ 4,000 ﾠ billion ﾠ cubic ﾠ
metres, ﾠthe ﾠestimated ﾠutilizable ﾠsurface ﾠwater ﾠresources ﾠis ﾠ690bcm. ﾠIt ﾠhas ﾠbeen ﾠ
forecasted ﾠby ﾠhydrologists ﾠthat ﾠby ﾠ ﾠ ﾠ ﾠthe ﾠyear ﾠ2025, ﾠIndia ﾠwill ﾠface ﾠsevere ﾠwater ﾠ
crisis ﾠto ﾠthe ﾠlevel ﾠof ﾠ1700 ﾠto ﾠ2000 ﾠmeters ﾠper ﾠperson, ﾠagainst ﾠthe ﾠworld ﾠaverage ﾠ
of ﾠ5000 ﾠto ﾠ9000 ﾠcubic ﾠmeters ﾠper ﾠperson. ﾠThis ﾠindicates ﾠthe ﾠwarning ﾠsignal ﾠof ﾠ
water ﾠ stress ﾠ for ﾠ India ﾠ according ﾠ to ﾠ international ﾠ threshold ﾠ hold ﾠ values. ﾠ The ﾠ
Central ﾠElectricity ﾠAuthority ﾠ2009 ﾠalso ﾠstated ﾠthat ﾠall ﾠ ﾠ ﾠ ﾠ ﾠ ﾠnew ﾠpower ﾠgeneration ﾠ
projects ﾠ will ﾠ face ﾠ water ﾠ constraints ﾠ for ﾠ thermal, ﾠ hydro ﾠ and ﾠ natural ﾠ gas ﾠ based ﾠ
projects, ﾠif ﾠthe ﾠwater ﾠissue ﾠis ﾠnot ﾠtackled ﾠeffectively. ﾠ ﾠ
 ﾠ
According ﾠto ﾠCentre ﾠfor ﾠScience ﾠand ﾠEnvironment ﾠEstimate, ﾠ2001 ﾠthere ﾠis ﾠa ﾠ
fundamental ﾠnotion ﾠthat ﾠ4 ﾠliters ﾠof ﾠwater ﾠare ﾠrequired ﾠto ﾠproduce ﾠ1 ﾠMegawatt
2 ﾠ
hour ﾠof ﾠelectricity ﾠproduced. ﾠOn ﾠaverage ﾠIndian ﾠThermal ﾠPower ﾠPlants ﾠfor ﾠevery ﾠ
1000KWH ﾠ consume ﾠ 80 ﾠ cubic ﾠ meters ﾠ of ﾠ water ﾠ and ﾠ developed ﾠ countries ﾠ
consume10 ﾠcubic ﾠmeters. ﾠThis ﾠindicates ﾠalarming ﾠsituation ﾠof ﾠwater ﾠScarcity. ﾠ ﾠ
 ﾠ
Table ﾠ3: ﾠAll ﾠIndia
3 ﾠand ﾠAndhra ﾠPradesh
4 ﾠGenerating ﾠInstalled ﾠCapacity ﾠ(MW) ﾠ ﾠ ﾠ ﾠ
 ﾠ
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Total ﾠ Non-ﾭ ﾠ
Renewable ﾠ ﾠ
103981.48 ﾠ 66.6 ﾠ 3382.5 ﾠ  ﾠ  ﾠ
Total ﾠ
renewable ﾠ
52110.75 ﾠ 33.4 ﾠ 3666.4 ﾠ  ﾠ  ﾠ
Coal ﾠ 81605.88 ﾠ 52.3 ﾠ 3382.5 ﾠ 2393.37 ﾠ 79.24 ﾠ
Natural ﾠGas ﾠ 17055.85 ﾠ 10.9 ﾠ 272.0 ﾠ 113.96 ﾠ 3.77 ﾠ
Diesel ﾠ 1199.75 ﾠ 0.77 ﾠ  ﾠ  ﾠ  ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
2 ﾠ1000 ﾠKilowatt ﾠhour ﾠ= ﾠ1MW ﾠ
3 ﾠAs ﾠon ﾠ31-ﾭ12-ﾭ09 ﾠInstalled ﾠGeneration ﾠParticulars ﾠ
4 ﾠAs ﾠon ﾠMarch, ﾠ2009 ﾠGeneration ﾠ ﾠParticulars ﾠ
 ﾠNuclear ﾠ 4120.00 ﾠ 2.6 ﾠ  ﾠ  ﾠ  ﾠ
Hydro ﾠ ﾠ 36885.40 ﾠ 23.6 ﾠ  ﾠ 626.96 ﾠ 20.76 ﾠ
RES ﾠ 15225.35 ﾠ 9.7 ﾠ  ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 156092.23 ﾠ  ﾠ 7048.9 ﾠ 3020.33 ﾠ  ﾠ
 ﾠ
The ﾠ installed ﾠ capacity ﾠ of ﾠ Electricity ﾠ Generation ﾠ Industry ﾠ by ﾠ the ﾠ end ﾠ of ﾠ
December, ﾠ 2009 ﾠ at ﾠ All ﾠ India ﾠ Level ﾠ and ﾠ end ﾠ of ﾠ March ﾠ 2009 ﾠ for ﾠ Andhra ﾠ
Pradesh ﾠare ﾠindicated ﾠin ﾠthe ﾠtable ﾠ3. ﾠ ﾠThe ﾠtotal ﾠinstalled ﾠcapacity ﾠat ﾠthe ﾠAll ﾠ
India ﾠlevel ﾠconstitutes ﾠ156092.23. ﾠAt ﾠAll ﾠIndia ﾠlevel ﾠthe ﾠpercentage ﾠshare ﾠof ﾠ
non-ﾭrenewable ﾠ energy ﾠ is ﾠ high ﾠ to ﾠ the ﾠ percentage ﾠ of ﾠ 66.6 ﾠ and ﾠ renewable ﾠ
energy ﾠis ﾠ33.4 ﾠpercent. ﾠIn ﾠthat ﾠthe ﾠcoal ﾠshare ﾠconstitutes ﾠ52.3 ﾠpercent, ﾠnatural ﾠ
gas ﾠ10.9 ﾠpercent, ﾠdiesel ﾠ0.77 ﾠpercent, ﾠnuclear ﾠ2.6 ﾠpercent. ﾠAmong ﾠrenewable ﾠ
energy ﾠ sources, ﾠ the ﾠ hydro ﾠ constitutes ﾠ 23.6 ﾠ percent ﾠ and ﾠ RES ﾠ share ﾠ is ﾠ 9.7 ﾠ
percent. ﾠAs ﾠfar ﾠas ﾠAndhra ﾠPradesh ﾠscenario ﾠis ﾠconcerned, ﾠsimilar ﾠtrend ﾠhas ﾠ
been ﾠ exhibited. ﾠ The ﾠ percentage ﾠ share ﾠ of ﾠ thermal ﾠ records ﾠ highest ﾠ to ﾠ the ﾠ
percent ﾠof ﾠ79.24 ﾠwhere ﾠas ﾠhydro ﾠconstitutes ﾠ20.76 ﾠpercent. ﾠThe ﾠpercentage ﾠ
contribution ﾠof ﾠnatural ﾠgas ﾠwas ﾠvery ﾠminimal ﾠto ﾠthe ﾠlevel ﾠof ﾠ3.77 ﾠpercent. ﾠ ﾠ
 ﾠ
India ﾠ by ﾠ 2011-ﾭ2012-ﾭhopes ﾠ to ﾠ add ﾠ 78000MW, ﾠ where ﾠ as ﾠ for ﾠ 2007-ﾭ2012, ﾠ it ﾠ
hopes ﾠto ﾠadd ﾠ78000 ﾠMW. ﾠThe ﾠenergy ﾠrequirements ﾠare ﾠexpected ﾠto ﾠgrow ﾠat ﾠ
6.4 ﾠpercent ﾠper ﾠannum ﾠfor ﾠ(2007-ﾭ2012). ﾠHowever ﾠthe ﾠannual ﾠgrowth ﾠin ﾠpower ﾠ
generation ﾠ during ﾠ 10th ﾠ Plan ﾠ period ﾠ during ﾠ the ﾠ period ﾠ 2002-ﾭ03 ﾠ to ﾠ 2006-ﾭ07 ﾠ
showed ﾠa ﾠremarkable ﾠincrease ﾠfrom ﾠ3.1 ﾠto ﾠ7.3 ﾠpercent ﾠand ﾠfor ﾠthe ﾠfirst ﾠtwo ﾠ
years ﾠof ﾠ11th ﾠPlan ﾠduring ﾠthe ﾠperiod ﾠ2007-ﾭ08 ﾠto ﾠ2008-ﾭ09 ﾠit ﾠhas ﾠdeclined ﾠfrom ﾠ
6.3 ﾠto ﾠ2.7 ﾠpercent. ﾠThe ﾠreason ﾠfor ﾠthis ﾠkind ﾠof ﾠdismal ﾠperformance ﾠin ﾠ11th ﾠplan ﾠ
is ﾠ due ﾠ to ﾠ Huge ﾠ Water ﾠ Shortages ﾠ in ﾠ Electricity ﾠ Generation ﾠ Industry. ﾠ  ﾠ To ﾠ
substantiate ﾠthese ﾠpoints, ﾠthis ﾠpaper ﾠfocuses ﾠon ﾠlive ﾠexamples ﾠof ﾠwater ﾠstress ﾠ
in ﾠvarious ﾠparts ﾠof ﾠthe ﾠcountry. ﾠ ﾠ
 ﾠ
 ﾠ In ﾠOrissa ﾠstate, ﾠfor ﾠthe ﾠyear ﾠ2008, ﾠ7496 ﾠcusec ﾠwater ﾠwas ﾠdischarged ﾠ
from ﾠthe ﾠreservoir ﾠfor ﾠirrigation ﾠand ﾠpower ﾠgeneration ﾠpurpose. ﾠ ﾠNow, ﾠin ﾠ
2009 ﾠthe ﾠinflow ﾠwas ﾠonly ﾠ671 ﾠcusec. ﾠ ﾠAs ﾠa ﾠconsequence ﾠof ﾠthese ﾠ ﾠlow ﾠ
levels ﾠof ﾠwater ﾠinflow, ﾠthe ﾠBurla ﾠpower ﾠplant ﾠis ﾠproducing ﾠonly ﾠ17 ﾠMW ﾠ
capacity ﾠas ﾠagainst ﾠ307 ﾠMW ﾠcapacity. ﾠ
 ﾠ The ﾠ Himachal ﾠ Pradesh ﾠ State ﾠ Electricity ﾠ Board ﾠ is ﾠ having ﾠ 13 ﾠ hydro ﾠ
projects. ﾠIn ﾠJune ﾠ2008, ﾠit ﾠgenerated ﾠ9.6244 ﾠMU, ﾠbut ﾠin ﾠJune ﾠ2009, ﾠthe ﾠ
generation ﾠwas ﾠscanty.i.e.7.588MU. ﾠAs ﾠa ﾠconsequence ﾠof ﾠthis, ﾠ3 ﾠMW ﾠ
Guma ﾠhydro ﾠproject ﾠwas ﾠable ﾠto ﾠproduce ﾠonly ﾠ2000 ﾠunits ﾠagainst ﾠthe ﾠ
capacity ﾠof ﾠ36000 ﾠunits. ﾠTwo ﾠunits ﾠof ﾠ60 ﾠMW ﾠBasi ﾠproject ﾠwas ﾠshut ﾠ
down ﾠ.There ﾠwas ﾠa ﾠhuge ﾠ ﾠ ﾠmonetary ﾠloss ﾠto ﾠthe ﾠlevel ﾠof ﾠ35 ﾠlakhs. ﾠ
 ﾠ In ﾠ Andhra ﾠ Pradesh, ﾠ the ﾠ Rayalaseema ﾠ Thermal ﾠ Power ﾠ Plant ﾠ
during ﾠ the ﾠ period ﾠ 1995-ﾭ2005 ﾠ was ﾠ on ﾠ brink ﾠ of ﾠ closure ﾠ due ﾠ to ﾠ
scarcity ﾠof ﾠwater ﾠto ﾠthe ﾠlevel ﾠof ﾠonly ﾠ4.50 ﾠTMC ﾠin ﾠMylavaram ﾠ
reservoir. ﾠ
 ﾠ In ﾠKarnataka ﾠstate, ﾠfor ﾠthe ﾠyear ﾠ2008 ﾠfrom ﾠthe ﾠAlmatti ﾠreservoir ﾠ
there ﾠwas ﾠ519.6 ﾠmeters ﾠof ﾠinflow ﾠof ﾠwater. ﾠThe ﾠcustomary ﾠinflow ﾠof ﾠwater ﾠwas ﾠ4900 ﾠcusec ﾠand ﾠlive ﾠstorage ﾠwas ﾠ19.8 ﾠTMC. ﾠBut ﾠin ﾠ
2009, ﾠthere ﾠwere ﾠonly ﾠ507.75 ﾠmeters ﾠof ﾠwater ﾠand ﾠthe ﾠinflow ﾠ
was ﾠonly ﾠ1300 ﾠcusec ﾠand ﾠwhere ﾠas ﾠthe ﾠlive ﾠstorage ﾠcapacity ﾠ
was ﾠonly ﾠ2.8 ﾠTMC. ﾠ ﾠThe ﾠshortage ﾠwas ﾠto ﾠthe ﾠlevel ﾠof ﾠ17 ﾠTMC. ﾠ
The ﾠreason ﾠwas ﾠlack ﾠof ﾠrains ﾠin ﾠKrishna ﾠriver. ﾠAs ﾠa ﾠconsequence ﾠ
of ﾠthis, ﾠ ﾠ ﾠ6 ﾠpower ﾠgeneration ﾠunits ﾠwere ﾠnot ﾠfunctional. ﾠ
 ﾠ In ﾠ Delhi, ﾠ during ﾠ 2004, ﾠ 3 ﾠ Thermal ﾠ power ﾠ plants ﾠ namely ﾠ Badarpur ﾠ and ﾠ
Indraprastha ﾠ(7 ﾠlakh ﾠkilo ﾠliters ﾠ/day) ﾠand ﾠRajghat ﾠ(8 ﾠKL/Day) ﾠthat ﾠis ﾠalmost ﾠ
50 ﾠpercent ﾠis ﾠused ﾠfor ﾠFly ﾠAsh ﾠDisposal. ﾠThe ﾠash ﾠis ﾠdisposed ﾠin ﾠthe ﾠform ﾠof ﾠ
slurry ﾠby ﾠmixing ﾠwater ﾠin ﾠthe ﾠratio ﾠof ﾠ1: ﾠ15(Delhi ﾠPollution ﾠControl ﾠBoard). ﾠ
The ﾠother ﾠhalf ﾠwas ﾠused ﾠfor ﾠcooling ﾠboilers. ﾠ ﾠDue ﾠto ﾠuse ﾠof ﾠhuge ﾠamount ﾠof ﾠ
water ﾠrequirement, ﾠthe ﾠgeneration ﾠof ﾠelectricity ﾠwas ﾠhampered ﾠgreatly. ﾠ ﾠ
 ﾠ
Therefore ﾠmost ﾠof ﾠthe ﾠstudies ﾠand ﾠevaluations ﾠpoint ﾠout ﾠthat ﾠwater ﾠshortages ﾠare ﾠ
the ﾠmain ﾠreasons ﾠfor ﾠthis ﾠkind ﾠof ﾠworrying ﾠfigures, ﾠespecially ﾠgiven ﾠthat ﾠwater ﾠ
resources ﾠare ﾠknown ﾠto ﾠbe ﾠshrinking. ﾠ ﾠ
 ﾠ
 ﾠ
2.3 ﾠ Methodological ﾠ Approaches ﾠ with ﾠ Theoretical ﾠ Underpinnings: ﾠ To ﾠ
measure ﾠwater ﾠscarcities ﾠfor ﾠvarious ﾠuses ﾠof ﾠthe ﾠeconomy: ﾠ(river ﾠbasins, ﾠ
domestic, ﾠagriculture, ﾠindustry ﾠincluding ﾠenergy ﾠ ﾠ
 ﾠ
Various ﾠapproaches ﾠhave ﾠbeen ﾠfollowed ﾠby ﾠdifferent ﾠresearchers ﾠto ﾠmeasure ﾠ
water ﾠ scarcity ﾠ for ﾠ various ﾠ uses ﾠ of ﾠ the ﾠ economy. ﾠ  ﾠ These ﾠ researchers ﾠ have ﾠ
varied ﾠin ﾠtheir ﾠapproach ﾠand ﾠmethods ﾠto ﾠmeasure ﾠwater ﾠscarcity. ﾠBut ﾠevery ﾠ
method ﾠis ﾠsubject ﾠto ﾠcertain ﾠlimitations. ﾠ ﾠThe ﾠmost ﾠwidely ﾠused ﾠmeasure ﾠis ﾠ
water ﾠ stress ﾠ index. ﾠ This ﾠ index ﾠ is ﾠ proposed ﾠ by ﾠ Swedish ﾠ Hydrologist ﾠ
Falkenmark, ﾠLundquist ﾠand ﾠWidstrand, ﾠ1989. ﾠThis ﾠindex ﾠrepresents ﾠscarcity ﾠ
as ﾠ a ﾠ relationship ﾠ between ﾠ water ﾠ availability ﾠ and ﾠ human ﾠ population. ﾠ  ﾠ It ﾠ
establishes ﾠthree ﾠthresholds ﾠthat ﾠis ﾠwater ﾠavailable ﾠper ﾠcapita ﾠper ﾠyear ﾠrelated ﾠ
to ﾠ the ﾠ needs ﾠ of ﾠ domestic, ﾠ agriculture ﾠ and ﾠ industry ﾠ including ﾠ energy ﾠ to ﾠ
describe ﾠwater ﾠstress ﾠsituations. ﾠ ﾠIt ﾠproposes ﾠthat ﾠthe ﾠpresent ﾠcritical ﾠvalues ﾠof ﾠ
1700 ﾠ m³ ﾠ as ﾠ Water ﾠ stress, ﾠ <1000 ﾠ m³ ﾠ as ﾠ Water ﾠ Scarcity ﾠ and ﾠ <500 ﾠ m³ ﾠ is ﾠ
considered ﾠ as ﾠ Chronic ﾠ water ﾠ scarcity. ﾠ The ﾠ empirical ﾠ methods ﾠ include ﾠ
calculations ﾠand ﾠappropriation ﾠthat ﾠare ﾠbased ﾠon ﾠhuman ﾠand ﾠeconomic ﾠneeds ﾠ
through ﾠfood ﾠintake ﾠcalculation ﾠand ﾠindustrial ﾠuse ﾠestimates. ﾠ ﾠ ﾠLeif ﾠOhlsson ﾠ
(1999), ﾠ  ﾠ Buchs, ﾠ 2007, ﾠ and ﾠ  ﾠ Rijsberman, ﾠ 2006 ﾠ criticized ﾠ this ﾠ method ﾠ of ﾠ
measuring ﾠwater ﾠscarcity ﾠon ﾠthe ﾠground ﾠthat, ﾠannual ﾠaverages ﾠhide ﾠimportant ﾠ
disparities ﾠ related ﾠ to ﾠvariations ﾠ with ﾠ demand ﾠfor ﾠwater ﾠlinked ﾠto ﾠ life ﾠ styles, ﾠ
climate ﾠ etc. ﾠ and ﾠ debatable ﾠ issues ﾠ of ﾠ population. ﾠ Ohlsson ﾠ (2000) ﾠ modified ﾠ
Falkenmark ﾠ indicator ﾠ by ﾠ taking ﾠ in ﾠ to ﾠ account ﾠ adaptive ﾠ capacity-ﾭ ﾠ meaning ﾠ
capacity ﾠto ﾠadapt ﾠto ﾠstress ﾠthrough ﾠeconomic, ﾠtechnological ﾠand ﾠother ﾠmeans. ﾠ
Ohlsson ﾠ used ﾠ Water ﾠ Stress ﾠ Index ﾠ with ﾠ UNDP ﾠ Human ﾠ Development ﾠ Index ﾠ
(HDI) ﾠand ﾠtermed ﾠit ﾠas ﾠSocial ﾠWater ﾠStress ﾠIndex. ﾠThis ﾠindex ﾠincludes ﾠthree ﾠ
important ﾠfactors ﾠlike ﾠlife ﾠexpectancy ﾠ(proxy ﾠfor ﾠgeneral ﾠlevel ﾠof ﾠdevelopment), ﾠ
educational ﾠattainment ﾠ (as ﾠa ﾠproxy ﾠfor ﾠinstitutional ﾠcapacity) ﾠand ﾠreal ﾠGDP ﾠpercapita. ﾠHe ﾠused ﾠHDI ﾠalong ﾠwith ﾠstandard ﾠindicators ﾠfor ﾠwater ﾠscarcity ﾠand ﾠ
social ﾠwater ﾠstress ﾠindex ﾠwas ﾠconstructed. ﾠ ﾠBased ﾠon ﾠadaptive ﾠcapacity, ﾠhe ﾠ
applied ﾠ it ﾠ for ﾠ Nile ﾠ Basin ﾠ states ﾠ Egypt, ﾠ Sudan, ﾠ Ethopia, ﾠ Kenya, ﾠ Uganda, ﾠ
Tanzania, ﾠRwanda ﾠand ﾠBurundi. ﾠIt ﾠis ﾠfound ﾠthat ﾠ ﾠ ﾠBurundi ﾠ(68) ﾠand ﾠEgypt ﾠ(17) ﾠ
are ﾠ more ﾠ socially ﾠ water ﾠ stressed ﾠ with ﾠ low ﾠ social ﾠ adaptive ﾠ capacity ﾠ in ﾠ
comparison ﾠwith ﾠother ﾠstates ﾠof ﾠNile. ﾠA ﾠmajor ﾠeffort ﾠhas ﾠbeen ﾠmade ﾠby ﾠteam ﾠ
of ﾠresearchers ﾠin ﾠState ﾠHydrological ﾠInstitute ﾠSt.peterburg ﾠRussia ﾠled ﾠby ﾠProf. ﾠ
Igor ﾠShiklomanov ﾠ(1991). ﾠHe ﾠcompared ﾠnational ﾠannual ﾠwater ﾠavailability ﾠwith ﾠ
assessment ﾠ of ﾠ national ﾠ annual ﾠ water ﾠ demand ﾠ in ﾠ agriculture, ﾠ domestic ﾠ and ﾠ
industry ﾠ including ﾠ energy. ﾠ  ﾠ In ﾠ a ﾠ Global ﾠ water ﾠ Assessment, ﾠ the ﾠ UNC ﾠ on ﾠ
sustainable ﾠ development ﾠ stated ﾠ the ﾠ fact ﾠ that ﾠ Raskin ﾠ et.al ﾠ (1997) ﾠ used ﾠ
Shiklomanov ﾠ national ﾠ annual ﾠ water ﾠ availability ﾠ data, ﾠ but ﾠ replaced ﾠ water ﾠ
demand ﾠ with ﾠ water ﾠ withdrawals. ﾠ Raskin ﾠ presents ﾠ scarcity ﾠ as ﾠ total ﾠ annual ﾠ
withdrawals ﾠ as ﾠ percent ﾠ of ﾠ available ﾠ water ﾠ resources ﾠ referred ﾠ as ﾠ Water ﾠ
Resource ﾠ Vulnerability ﾠ Index. ﾠ They ﾠ suggested ﾠ that ﾠ if ﾠ annual ﾠ water ﾠ
withdrawals ﾠare ﾠbetween ﾠ20 ﾠ-ﾭ40 ﾠpercent ﾠof ﾠannual ﾠwater ﾠsupply ﾠit ﾠis ﾠwater ﾠ
scarce ﾠand ﾠif ﾠit ﾠis ﾠgreater ﾠthan ﾠ40 ﾠpercent ﾠit ﾠis ﾠsevere ﾠwater ﾠscarcity. ﾠThe ﾠ
major ﾠpitfall ﾠof ﾠthis ﾠIndex ﾠis ﾠit ﾠdoes ﾠnot ﾠtake ﾠin ﾠto ﾠaccount ﾠvariations ﾠof ﾠdemand ﾠ
related ﾠto ﾠclimate ﾠetc. ﾠAnother ﾠstudy ﾠmade ﾠby ﾠAlcamo, ﾠJ.Henrichs, ﾠT ﾠRosch.T ﾠ
(2000) ﾠusing ﾠtheir ﾠWater ﾠGap ﾠglobal ﾠmodel ﾠand ﾠFeitelson ﾠ& ﾠChenoweth, ﾠ2002 ﾠ
have ﾠ proposed ﾠ Criticality ﾠ Ratio ﾠ (ratio ﾠ of ﾠ average ﾠ annual ﾠ withdrawals ﾠ for ﾠ
human ﾠuse ﾠ ﾠto ﾠtotal ﾠrenewable ﾠwater ﾠavailability ﾠresources. ﾠThe ﾠCR ﾠbetween ﾠ
0.4 ﾠto ﾠ0.8 ﾠis ﾠtermed ﾠas ﾠhigh ﾠwater ﾠstress ﾠand ﾠ0.8 ﾠis ﾠtermed ﾠas ﾠvery ﾠhigh ﾠwater ﾠ
stress. ﾠThis ﾠindex ﾠhas ﾠnot ﾠtaken ﾠin ﾠto ﾠaccount ﾠin ﾠits ﾠwater ﾠwithdrawal ﾠdata, ﾠ
how ﾠmuch ﾠof ﾠit ﾠis ﾠconsumptively ﾠused ﾠthat ﾠis ﾠevapotranspired ﾠand ﾠadaptive ﾠ
capacity. ﾠ ﾠMolle ﾠ& ﾠMollinga ﾠ(2003) ﾠhave ﾠcommented ﾠon ﾠthis ﾠstudy ﾠon ﾠthe ﾠplea ﾠ
that, ﾠODUJHGLIIHUHQFHVEHWZHHQFRXQWULHV¶ZDWHUXVHIRULUULJDWLRQDQGRWKHU
sectors ﾠmake ﾠcomparisons ﾠdubious. ﾠA ﾠstudy ﾠby ﾠMerrett ﾠ(1997) ﾠand ﾠSmakthin ﾠ
et.al ﾠ have ﾠ proposed ﾠ hydro ﾠ social ﾠ cycle ﾠ index. ﾠ  ﾠ This ﾠ index ﾠ describes ﾠ the ﾠ
relation ﾠ ship ﾠ between ﾠ total ﾠ water ﾠ use ﾠ (sum ﾠ of ﾠ water ﾠ withdrawals ﾠ for ﾠ all ﾠ
sectors, ﾠ water ﾠ availability, ﾠ mean ﾠ annual ﾠ runoff ﾠ and ﾠ environmental ﾠ
requirements. ﾠ
 ﾠ
Merrett ﾠ (1997) ﾠ and ﾠ Smakthin ﾠ et.al ﾠ have ﾠ proposed ﾠ hydrosocial ﾠ cycle ﾠ index. ﾠ ﾠ ﾠ ﾠ
This ﾠindex ﾠdescribes ﾠthe ﾠrelation ﾠship ﾠbetween ﾠtotal ﾠwater ﾠuse ﾠ(sum ﾠof ﾠwater ﾠ
withdrawals ﾠ for ﾠ all ﾠ sectors, ﾠ water ﾠ availability, ﾠ mean ﾠ annual ﾠ runoff ﾠ and ﾠ
environmental ﾠrequirements. ﾠ Rijsberman ﾠ (2006) ﾠ criticized ﾠ this ﾠindex ﾠ on ﾠ the ﾠ
ground ﾠ that ﾠ it ﾠ does ﾠ not ﾠ describe ﾠ how ﾠ much ﾠ water ﾠ withdrawn ﾠ is ﾠ actually ﾠ
consumed ﾠin ﾠyearly ﾠdata ﾠand ﾠamount ﾠof ﾠreturn ﾠflows ﾠand ﾠevapotranspiration
5. ﾠ
For ﾠexample ﾠfor ﾠa ﾠtypical ﾠvegetarian ﾠdiet ﾠof ﾠa ﾠperson, ﾠthe ﾠwater ﾠrequirement ﾠ
per ﾠday ﾠis ﾠ2600 ﾠlitres, ﾠbut ﾠalong ﾠwith ﾠevapotranspiration ﾠthe ﾠwater ﾠrequirement ﾠ
is ﾠ 5400 ﾠ litres. ﾠ In ﾠ another ﾠ study ﾠ made ﾠ by ﾠ Feitelson ﾠ & ﾠ Chenoweth ﾠ 2002, ﾠ
Sullivan ﾠ(2002) ﾠand ﾠLawrence ﾠet ﾠal., ﾠan ﾠindex ﾠnamely ﾠwater ﾠpoverty ﾠindex ﾠhas ﾠ
been ﾠproposed. ﾠThis ﾠindex ﾠ ﾠtakes ﾠin ﾠto ﾠaccount ﾠ  ﾠresources ﾠ(total ﾠamount ﾠof ﾠ
water ﾠ physical ﾠ water ﾠ availability ﾠ as ﾠ well ﾠ as ﾠ variability ﾠ and ﾠ quality, ﾠ access ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
5 ﾠTransport ﾠof ﾠwater ﾠin ﾠto ﾠatmosphere ﾠfrom ﾠsurfaces ﾠincluding ﾠsoil, ﾠvegetation ﾠand ﾠreservoirs. ﾠ ﾠ(access ﾠto ﾠwater ﾠfor ﾠhuman ﾠuse ﾠtaking ﾠin ﾠto ﾠaccount ﾠdistance, ﾠtime ﾠneeded ﾠfor ﾠ
FROOHFWLRQ DV ZHOO DV IRU SURGXFWLYH XVHV  FDSDFLW\ SHRSOH¶V DELOLW\ WR
manage ﾠ water, ﾠ use ﾠ ( ﾠ the ﾠ amount ﾠ of ﾠ water ﾠ used ﾠ per ﾠ capita ﾠ for ﾠ domestic, ﾠ
agriculture, ﾠ industrial ﾠ in ﾠ order ﾠ to ﾠ express ﾠ water ﾠ use ﾠ efficiency) ﾠ  ﾠ and ﾠ
environment ﾠ (environment ﾠ water ﾠ management ﾠ and ﾠ degree ﾠ to ﾠ which ﾠ water ﾠ
environment ﾠare ﾠtaken ﾠin ﾠto ﾠaccount). ﾠThe ﾠresult ﾠis ﾠindex ﾠwill ﾠbe ﾠranging ﾠfrom ﾠ
0 ﾠto ﾠ100. ﾠThe ﾠAsian ﾠDevelopment ﾠBank ﾠ(2007) ﾠused ﾠthis ﾠindex ﾠto ﾠdevelop ﾠits ﾠ
index ﾠof ﾠDrinking ﾠWater ﾠAdequacy ﾠIndex. ﾠThis ﾠindex ﾠhas ﾠbeen ﾠapplied ﾠfor ﾠpilot ﾠ
sites ﾠ like ﾠ Srilanka, ﾠ South ﾠ Africa ﾠ and ﾠ Tanzania. ﾠ Savenije ﾠ (2000), ﾠ has ﾠ
contradicted ﾠ this ﾠ point ﾠ on ﾠ the ﾠ ground ﾠ that, ﾠ water ﾠ scarcity ﾠ indicator ﾠ has ﾠ to ﾠ
comprise ﾠdifferent ﾠcolors ﾠof ﾠwater ﾠ(green ﾠwater, ﾠrecyclable ﾠgrey ﾠwater, ﾠvirtual ﾠ
ZDWHUHWFWRKLJKOLJKWZDWHU¶VQDWXUDOWHPSRUDOYDULDELOLW\WREHDGDSWDEOH
and ﾠto ﾠidentify ﾠclimatic ﾠconditions, ﾠto ﾠpay ﾠattention ﾠto ﾠshared ﾠwater ﾠand ﾠfinally, ﾠ
to ﾠ be ﾠ based ﾠ on ﾠ a ﾠ comprehensive ﾠ and ﾠ situational ﾠ understanding ﾠ of ﾠ water ﾠ
needs. ﾠA ﾠrecent ﾠstudy ﾠcarried ﾠout ﾠby ﾠEuropean ﾠEnvironment ﾠAgency, ﾠ2009 ﾠ
have ﾠemployed ﾠWater ﾠExploitation ﾠIndex ﾠ(Annually ﾠas ﾠthe ﾠratio ﾠof ﾠtotal ﾠfresh ﾠ
water ﾠabstraction ﾠto ﾠthe ﾠtotal ﾠrenewable ﾠsource.) ﾠto ﾠcalculate ﾠwater ﾠscarcity. ﾠ ﾠIt ﾠ
has ﾠ been ﾠ estimated ﾠ that ﾠ WEI ﾠ for ﾠ 35 ﾠ selected ﾠ river ﾠ basins ﾠ of ﾠ Europe ﾠ and ﾠ
Southern ﾠEurope ﾠare ﾠextremely ﾠfacing ﾠhigh ﾠstress-ﾭ ﾠAndalusis ﾠ(164 ﾠpercent) ﾠ
and ﾠSegura ﾠ(127 ﾠpercent). ﾠDecreased ﾠprecipitation ﾠand ﾠhigh ﾠtemperatures ﾠare ﾠ
expected ﾠto ﾠhave ﾠadverse ﾠimpact ﾠon ﾠgeneration ﾠsector. ﾠAs ﾠpointed ﾠout ﾠearly, ﾠ
this ﾠindex ﾠis ﾠbased ﾠon ﾠannual ﾠdata ﾠand ﾠcannot ﾠaccount ﾠfor ﾠseasonal ﾠvariations ﾠ
in ﾠwater ﾠavailability ﾠand ﾠabstraction. ﾠThe ﾠstudy ﾠmade ﾠby ﾠ ﾠShadananan ﾠNair ﾠ ﾠ
(2007) ﾠ and ﾠ Jyothi ﾠ Prakash ﾠ  ﾠ regarding ﾠ decadal ﾠ changes ﾠ in ﾠ run-ﾭoff ﾠ and ﾠ
percapita ﾠwater ﾠavailability ﾠin ﾠaltered ﾠclimate ﾠchanges ﾠ ﾠfor ﾠthe ﾠperiod ﾠ ﾠ1901-ﾭ10 ﾠ
to ﾠ1991-ﾭ00 ﾠand ﾠ ﾠWater ﾠBalance ﾠModel ﾠfor ﾠ ﾠHydro ﾠpower ﾠstations ﾠrevealed ﾠ
interesting ﾠfacts. ﾠThere ﾠwas ﾠconsiderable ﾠreduction ﾠin ﾠrun ﾠoff ﾠin ﾠsome ﾠrivers ﾠ
due ﾠto ﾠconstruct ﾠof ﾠdams ﾠand ﾠdiversion ﾠof ﾠwater. ﾠRun ﾠoff ﾠis ﾠhigh ﾠin ﾠCentral ﾠ
Kerala ﾠ(8956) ﾠbecause ﾠof ﾠlarge ﾠwater ﾠshed, ﾠbut ﾠvery ﾠlow ﾠin ﾠsouth ﾠKerala ﾠ(392) ﾠ
due ﾠto ﾠlow ﾠrainfall. ﾠThe ﾠstudy ﾠreveals ﾠthat ﾠthe ﾠpresent ﾠpercapita ﾠavailability ﾠof ﾠ
surplus ﾠwater ﾠfrom ﾠprecipitation ﾠfor ﾠthe ﾠstate ﾠas ﾠa ﾠwhole ﾠis ﾠ2503 ﾠm
3. ﾠ ﾠ ﾠBut ﾠby ﾠ
the ﾠ year ﾠ 2025, ﾠ the ﾠ rise ﾠ in ﾠ population ﾠ and ﾠ predicted ﾠ increase ﾠ in ﾠ global ﾠ
temperature ﾠto ﾠthe ﾠlevel ﾠof ﾠ3.5
o ﾠC, ﾠthe ﾠavailability ﾠwill ﾠbe ﾠdrastically ﾠreduced ﾠto ﾠ
1470 ﾠm
3. ﾠThe ﾠState ﾠhas ﾠbeen ﾠtrying ﾠto ﾠexploit ﾠhuge ﾠhydro ﾠpotential ﾠto ﾠthe ﾠ
capacity ﾠ of ﾠ 4333 ﾠ MU, ﾠ but ﾠ only ﾠ 1834 ﾠ MW ﾠ has ﾠ been ﾠ reined ﾠ in. ﾠ Failure ﾠ of ﾠ
monsoons ﾠ created ﾠ further ﾠ shortage ﾠ of ﾠ hydel ﾠ power ﾠ production, ﾠ leading ﾠ to ﾠ
increased ﾠ import ﾠ of ﾠ thermal ﾠ power ﾠ and ﾠ increased ﾠ electricity ﾠ cost. ﾠ Though ﾠ
kerala ﾠstate ﾠis ﾠconsidered ﾠto ﾠbe ﾠwater ﾠrich ﾠstate ﾠdue ﾠto ﾠgood ﾠrainfall, ﾠseasonal ﾠ
anomalies ﾠin ﾠsummer ﾠmade ﾠKerala ﾠto ﾠdepend ﾠupon ﾠwater ﾠscarce ﾠTamilnadu ﾠ
for ﾠimport ﾠof ﾠthermal ﾠpower. ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
The ﾠrecent ﾠstudy ﾠby ﾠPacific ﾠInstitute ﾠ(Jason ﾠMorrison, ﾠMari ﾠMorikawa, ﾠ2009) ﾠ
has ﾠused ﾠwater ﾠfoot ﾠprinting ﾠmethod. ﾠ(It ﾠindicates ﾠcalculation ﾠof ﾠboth ﾠdirect ﾠ
(eg. ﾠWater ﾠwithdrawals) ﾠand ﾠindirect ﾠwater ﾠuse ﾠ(eg. ﾠWater ﾠused ﾠto ﾠproduce ﾠ
inputs). ﾠ This ﾠ method ﾠ was ﾠ employed ﾠ based ﾠ on ﾠ location ﾠ of ﾠ water ﾠwithdrawal/discharge ﾠand ﾠsocio-ﾭeconomic ﾠenvironment ﾠof ﾠthat ﾠregion, ﾠquality ﾠ
of ﾠwater ﾠrequired, ﾠtiming ﾠand ﾠreliability ﾠof ﾠwater ﾠsupply ﾠand ﾠclimate ﾠchange ﾠ
impact ﾠ on ﾠ electrical ﾠ energy ﾠ of ﾠ water ﾠ use. ﾠ The ﾠ water ﾠ foot ﾠ prints ﾠ were ﾠ
calculated ﾠfor ﾠ8 ﾠindustries ﾠin ﾠEurope ﾠnamely ﾠApparel, ﾠHigh ﾠTech/Electronics, ﾠ
Beverage, ﾠFood, ﾠand ﾠBiotech/Pharma, ﾠForest ﾠProducts ﾠ/ ﾠMetals ﾠ/ ﾠMining ﾠand ﾠ
Electric ﾠpower/Energy. ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
Though ﾠmany ﾠindexes ﾠto ﾠwater ﾠscarcity ﾠare ﾠemployed ﾠby ﾠvarious ﾠresearchers, ﾠ
each ﾠindex ﾠis ﾠhaving ﾠpitfalls ﾠof ﾠits ﾠown ﾠkind. ﾠNone ﾠof ﾠthe ﾠindex ﾠwas ﾠable ﾠto ﾠ
capture ﾠthe ﾠseasonal ﾠvariability ﾠof ﾠwater ﾠavailability. ﾠTaking ﾠcue ﾠof ﾠthis, ﾠthe ﾠ
present ﾠ study ﾠ tries ﾠ to ﾠ explore ﾠ the ﾠ variability ﾠ in ﾠ water ﾠ withdrawals ﾠ due ﾠ to ﾠ
seasonal ﾠfluctuations ﾠin ﾠElectricity ﾠSupply ﾠIndustry ﾠin ﾠparticular. ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ
 ﾠ
From ﾠthe ﾠexisted ﾠliterature, ﾠmy ﾠstudy ﾠtries ﾠto ﾠhighlight ﾠtwo ﾠmajor ﾠproblems ﾠ
faced ﾠ by ﾠ Electric-ﾭEnergy ﾠ Sector ﾠ .One ﾠ is ﾠ physical ﾠ and ﾠ the ﾠ other ﾠ one ﾠ is ﾠ
economic. ﾠ ﾠ ﾠ
 ﾠ
 ﾠ Whether ﾠor ﾠnot ﾠthe ﾠpossible ﾠseasonal ﾠvariations ﾠin ﾠa ﾠ12 ﾠmonth ﾠperiod ﾠof ﾠa ﾠ
year ﾠ adversely ﾠ affect ﾠ the ﾠ amount ﾠ of ﾠ fresh ﾠ water ﾠ available ﾠ for ﾠ power ﾠ
generation. ﾠ
 ﾠ To ﾠdetermine ﾠthe ﾠmost ﾠcost ﾠeffective ﾠway ﾠto ﾠfind ﾠout ﾠfresh ﾠwater ﾠfor ﾠpower ﾠ
generation, ﾠregardless ﾠof ﾠwhat ﾠthe ﾠphysical ﾠeffects ﾠturn ﾠout ﾠto ﾠbe. ﾠ
 ﾠ
It ﾠis ﾠa ﾠwell ﾠknown ﾠfact ﾠthat ﾠwater ﾠis ﾠonly ﾠone ﾠof ﾠthe ﾠbasic ﾠfactors ﾠof ﾠproduction ﾠ
and ﾠaccurate ﾠmodeling ﾠof ﾠthe ﾠderived ﾠdemand ﾠrelationships ﾠfor ﾠwater ﾠrequires ﾠ
due ﾠconsideration ﾠof ﾠfull ﾠrange ﾠof ﾠrelevant ﾠfactor ﾠsubstitutions ﾠin ﾠproduction ﾠ
activities. ﾠFor ﾠelectricity ﾠgeneration, ﾠit ﾠis ﾠprobably ﾠsufficient ﾠto ﾠconsider ﾠthree ﾠ
factors ﾠ namely ﾠ capital, ﾠ water ﾠ and ﾠ fuel. ﾠ  ﾠ Generally ﾠ shortage ﾠ of ﾠ capital ﾠ and ﾠ
primary ﾠ energy ﾠ inputs ﾠ are ﾠ considered ﾠ responsible ﾠ for ﾠ amount ﾠ of ﾠ electricity ﾠ
JHQHUDWHG%XWNHHSLQJLQYLHZRIUHVRXUFHFUXQFKSDUWLFXODUO\¶:DWHU-ﾭ ﾠas ﾠa ﾠ
factor ﾠ for ﾠ Electric-ﾭEQHUJ\ FULVLV¶ WKH K\SRWKHVLV HVWDEOLVKHG IURP H[LVWHG
literature ﾠin ﾠthe ﾠarea ﾠof ﾠresearch ﾠis ﾠ ﾠ ﾠ
 ﾠ
Hypothesis ﾠ ﾠ ﾠ
 ﾠ The ﾠamount ﾠof ﾠelectricity ﾠgenerated ﾠby ﾠfuel ﾠtype ﾠthermal ﾠ(non-ﾭrenewable) ﾠ
and ﾠ renewable ﾠ energy ﾠ (Hydro ﾠ and ﾠ biomass) ﾠ depends ﾠ on ﾠ availability ﾠ of ﾠ
fresh ﾠwater ﾠin ﾠa ﾠ12 ﾠmonth ﾠperiod. ﾠ
 ﾠ The ﾠwater ﾠavailability ﾠdue ﾠto ﾠvaried ﾠclimate ﾠchange ﾠ(seasonal ﾠfluctuations) ﾠ




 ﾠ To ﾠidentify ﾠmajor ﾠwater ﾠconsuming ﾠpower ﾠplants ﾠ(Thermal, ﾠCombined ﾠGas ﾠ
cycle, ﾠHydro ﾠand ﾠother ﾠrenewable ﾠsources) ﾠ ﾠ To ﾠdetermine ﾠtypical ﾠwater ﾠconsumption ﾠper ﾠunit ﾠof ﾠgeneration ﾠfor ﾠeach ﾠ
power ﾠplant ﾠby ﾠfuel ﾠtype. ﾠ
 ﾠ To ﾠestimate ﾠpresent ﾠand ﾠfuture ﾠaggregate ﾠwater ﾠ availability ﾠand ﾠloss ﾠof ﾠ
generation ﾠrequirements ﾠassociated ﾠwith ﾠpower ﾠplant ﾠtype. ﾠ
 ﾠ To ﾠhighlight ﾠand ﾠdocument ﾠwater ﾠsustainable ﾠmanagement ﾠtechniques ﾠin ﾠ
Electricity ﾠIndustry ﾠfor ﾠmeeting ﾠpresent ﾠand ﾠfuture ﾠElectricity ﾠGeneration ﾠ
needs. ﾠ
Hypothesis ﾠto ﾠBe ﾠTested ﾠ ﾠ
The ﾠseasonal ﾠimpact ﾠof ﾠfresh ﾠwater ﾠavailability ﾠon ﾠElectric ﾠEnergy ﾠproduction ﾠ
and ﾠits ﾠPlant ﾠload ﾠfactor ﾠ ﾠ
 ﾠ
Reference ﾠPeriod: ﾠ ﾠ2000-ﾭ2001 ﾠto ﾠ2008-ﾭ ﾠ2009. ﾠ
 ﾠ
Sampling ﾠDesign: ﾠ ﾠThree ﾠregions ﾠof ﾠAndhra ﾠPradesh ﾠviz;; ﾠCoastal ﾠAndhra ﾠ
Pradesh, ﾠ Rayalaseema ﾠ and ﾠ Telangana ﾠ are ﾠ selected. ﾠ  ﾠ In ﾠ each ﾠ of ﾠ these ﾠ
regions ﾠ one ﾠ power ﾠ plant ﾠ by ﾠ fuel ﾠ type ﾠ (both ﾠ non-ﾭrenewable ﾠ and ﾠ renewable ﾠ
energy ﾠsource ﾠwill ﾠbe ﾠselected. ﾠThey ﾠcan ﾠbe ﾠlisted ﾠas ﾠfollows: ﾠ
Table: ﾠ1 ﾠSelected ﾠpower ﾠplant ﾠin ﾠthree ﾠregions ﾠof ﾠAndhra ﾠPradesh ﾠ ﾠ
Power ﾠPlant ﾠby ﾠ ﾠ
Fuel ﾠType ﾠ
Coastal ﾠRegion ﾠ Rayalaseema ﾠ
Region ﾠ ﾠ
Telangana ﾠRegion ﾠ ﾠ
Thermal ﾠ ﾠ Narla ﾠ Tata ﾠ Rao ﾠ
Thermal ﾠ Power ﾠ
Station ﾠ ﾠ ﾠ
Rayalaseema ﾠ
Thermal ﾠ Power ﾠ
Plant ﾠ
Kothagudaem ﾠ
Thermal ﾠ Power ﾠ
Station ﾠ ﾠ ﾠ
Hydel ﾠ Lower ﾠ and ﾠ Upper ﾠ
Sileru ﾠ Hydel ﾠ
Power ﾠstations ﾠ ﾠ
Nagarjuna ﾠ Sagar ﾠ
Hydel ﾠ Power ﾠ
station ﾠ ﾠ
Srisailam ﾠ Hydel ﾠ
Power ﾠStation ﾠ ﾠ
Natural ﾠGas ﾠ Vijjeswaram ﾠ
Combined ﾠ Cycle ﾠ
Gas ﾠpower ﾠplant ﾠ ﾠ
Nil ﾠ ﾠ Nil ﾠ ﾠ
Biomass ﾠ Satyakala ﾠ Private ﾠ
Power ﾠ Projects ﾠ
Limited ﾠ ﾠ
Shri ﾠRayalaseema ﾠ
Green ﾠ Energy ﾠ
Limited ﾠ
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 ﾠ
 ﾠ
3.0 ﾠOver ﾠview ﾠof ﾠSample ﾠThermal ﾠPower ﾠStations ﾠin ﾠAndhra ﾠPradesh ﾠ ﾠ ﾠ ﾠ
 ﾠ
NARLA ﾠ TATA ﾠ RAO ﾠ THERMAL ﾠ POWER ﾠ STATION ﾠ (NTTPs) ﾠ IN ﾠ COASTAL ﾠ
REGION, ﾠAPGENCO ﾠ
 ﾠ
The ﾠVijayawada ﾠThermal ﾠPower ﾠStation ﾠ(earlier ﾠname) ﾠis ﾠsituated ﾠin ﾠa ﾠvast ﾠarea ﾠ
of ﾠabout ﾠ2,370 ﾠacres ﾠin ﾠbetween ﾠIbrahimpatnam ﾠand ﾠ ﾠKondapalli ﾠ ﾠabout ﾠ16 ﾠkm ﾠto ﾠ
the ﾠnorth ﾠof ﾠbusy ﾠVijayawada ﾠstation. ﾠThe ﾠproject ﾠwas ﾠcompleted ﾠin ﾠthree ﾠstages, ﾠeach ﾠstage ﾠconsisting ﾠof ﾠtwo ﾠunits ﾠof ﾠ210 ﾠMW ﾠeach, ﾠthus ﾠthe ﾠtotal ﾠcapacity ﾠbeing ﾠ
1260 ﾠMW. ﾠ ﾠ
 ﾠ
Installed ﾠCapacity: ﾠ1260 ﾠMW ﾠ
No. ﾠof ﾠUnit, ﾠUnit ﾠwise ﾠinstalled ﾠcapacity ﾠ& ﾠCommissioning ﾠof ﾠdates ﾠ ﾠ
 ﾠ
Unit ﾠNo. ﾠ Stage ﾠ±I ﾠ
 ﾠ
Stage-ﾭII ﾠ Stage-ﾭIII ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠI ﾠ  ﾠ ﾠ ﾠ ﾠII ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠIII ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠIV ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠV ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠVI ﾠ














Date ﾠ of ﾠ
Commissioning ﾠ
0/11/1979 ﾠ 10/10/1980 ﾠ 05/10/1989 ﾠ 23/08/1990 ﾠ 31/03/1994 ﾠ 21/02/1995 ﾠ
 ﾠ
The ﾠfirst ﾠstage ﾠwas ﾠapproved ﾠby ﾠplanning ﾠcommission ﾠin ﾠJuly ﾠ1973 ﾠat ﾠa ﾠcost ﾠof ﾠ
Rs.76.86 ﾠCrores. ﾠ(Rs.0.183 ﾠCrores ﾠper ﾠMW). ﾠThe ﾠproject ﾠwork ﾠwas ﾠinaugurated ﾠ
E\WKHWKHQ+RQ¶EOH3ULPH0LQLVWHU0UV,QGLUD*DQGKLRQ
th ﾠApril ﾠ1974. ﾠThe ﾠfirst ﾠ
and ﾠsecond ﾠunits ﾠwere ﾠcommissioned ﾠon ﾠ1
st ﾠNovember ﾠ1979 ﾠand ﾠ10
th ﾠOctober ﾠ
1980 ﾠ respectively. ﾠ However ﾠ the ﾠ final ﾠ completed ﾠ cost ﾠ of ﾠ project ﾠ was ﾠ Rs.193.6 ﾠ
Crores ﾠ(Rs.0.46 ﾠCrores ﾠper ﾠMW) ﾠdue ﾠto ﾠincrease ﾠin ﾠcost ﾠof ﾠland ﾠacquisition, ﾠmain ﾠ
plant ﾠequipment, ﾠdesign ﾠimprovements ﾠto ﾠhave ﾠenhanced ﾠperformance, ﾠreliability ﾠ
and ﾠgeneral ﾠglobal ﾠprice ﾠescalation ﾠetc. ﾠThe ﾠmain ﾠsource ﾠof ﾠcoal ﾠlinkage ﾠthen ﾠ
was ﾠfrom ﾠSingareni ﾠCollieries ﾠwhich ﾠwere ﾠlocated ﾠabout ﾠ250 ﾠKm ﾠaway ﾠfrom ﾠthe ﾠ
power ﾠstation. ﾠThe ﾠmain ﾠsource ﾠof ﾠwater ﾠfor ﾠpower ﾠplant ﾠwas ﾠfrom ﾠRiver ﾠKrishna ﾠ
and ﾠ while ﾠ the ﾠ unique ﾠ direct ﾠ circulating ﾠ canal ﾠ water ﾠ system, ﾠ with ﾠ out ﾠ cooling ﾠ
towers, ﾠwas ﾠby ﾠdrawal ﾠof ﾠwater ﾠfrom ﾠPrakasam ﾠBarrage ﾠthrough ﾠa ﾠ11.5 ﾠkm ﾠlong ﾠ
cooling ﾠwater ﾠcanal ﾠwith ﾠa ﾠcapacity ﾠof ﾠ2000 ﾠcusecs ﾠand ﾠfeeding ﾠthe ﾠwater ﾠback ﾠin ﾠ
to ﾠbarrage ﾠthrough ﾠBudameru ﾠafter ﾠutilizing ﾠthe ﾠwater ﾠfor ﾠplant ﾠcooling ﾠpurposes. ﾠ ﾠ
 ﾠ
Due ﾠto ﾠever ﾠgrowing ﾠpower ﾠdemand ﾠof ﾠAndhra ﾠPradesh, ﾠthe ﾠsecond ﾠstage ﾠwith ﾠ
two ﾠunits ﾠof ﾠ210 ﾠMW ﾠeach ﾠwas ﾠput ﾠin ﾠoperation ﾠduring ﾠ1986. ﾠThe ﾠunits ﾠwere ﾠ
commissioned ﾠon ﾠ5
th ﾠOctober ﾠ1989 ﾠand ﾠ23
rd ﾠAugust ﾠ1990. ﾠThe ﾠsecond ﾠstage ﾠ
costed ﾠRs.511 ﾠCrores. ﾠ(Rs.1.22 ﾠCrores ﾠper ﾠMW). ﾠThe ﾠthird ﾠstage ﾠwith ﾠanother ﾠ
two ﾠmachines ﾠof ﾠ210 ﾠMW ﾠeach ﾠhas ﾠtaken ﾠup ﾠduring ﾠ1991 ﾠby ﾠthe ﾠAndhra ﾠState ﾠ
Electricity ﾠ Board ﾠ (APSEB) ﾠ to ﾠ meet ﾠ the ﾠ power ﾠ requirements ﾠ of ﾠ the ﾠ State ﾠ and ﾠ
completed ﾠby ﾠFebruary ﾠ1995 ﾠat ﾠa ﾠcost ﾠof ﾠRs.840 ﾠCrores ﾠ(Rs.2 ﾠCrores ﾠper ﾠMW). ﾠ
All ﾠthe ﾠsix ﾠunits ﾠnow ﾠare ﾠlinked ﾠto ﾠTalcher ﾠcoal ﾠmines ﾠin ﾠOrissa ﾠfor ﾠtheir ﾠseven ﾠ
million ﾠ tones ﾠ coal ﾠ every ﾠ year. ﾠ Narla ﾠ Tata ﾠ Rao ﾠ Thermal ﾠ Power ﾠ Station ﾠ has ﾠ
acquired ﾠ ISO ﾠ 9001: ﾠ 2000 ﾠ Certification ﾠ from ﾠ M/s ﾠ Lloyds ﾠ Register ﾠ Quality ﾠ
Assurance ﾠin ﾠMay ﾠ2004. ﾠNTTPS ﾠcontinues ﾠto ﾠsustain ﾠits ﾠprominence ﾠamong ﾠbest ﾠ
performing ﾠpower ﾠstations ﾠin ﾠthe ﾠcountry. ﾠ ﾠ
 ﾠ
The ﾠperformance ﾠof ﾠNTTPS ﾠcan ﾠbe ﾠassessed ﾠbased ﾠon ﾠvarious ﾠparameters ﾠsuch ﾠ
as ﾠ generation, ﾠ running ﾠ hours, ﾠ Plant ﾠ load ﾠ factor, ﾠ Auxiliary ﾠ power ﾠ consumption, ﾠ
specific ﾠ coal ﾠ consumption, ﾠ specific ﾠ oil ﾠ consumption. ﾠ The ﾠ two ﾠ important ﾠparameters ﾠrelated ﾠfor ﾠthis ﾠparticular ﾠstudy ﾠare ﾠgeneration ﾠof ﾠelectricity, ﾠrunning ﾠ




Table ﾠ4: ﾠDetails ﾠof ﾠMaximum ﾠGeneration ﾠ ﾠ
 ﾠ
Unit ﾠNo. ﾠ ﾠ  ﾠ









 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠI ﾠ
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 ﾠ16-ﾭ11-ﾭ1985 ﾠ 1/1989 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠII ﾠ
 ﾠ ﾠ





 ﾠ22-ﾭ12-ﾭ1982 ﾠ 01/1989 ﾠ
 ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠIII ﾠ
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 ﾠ ﾠ ﾠ ﾠ ﾠIV ﾠ
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12-ﾭ09-ﾭ2003 ﾠ 03/1996 ﾠ
 ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠV ﾠ
 ﾠ
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 ﾠ ﾠ ﾠ ﾠ ﾠVI ﾠ
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28-ﾭ11-ﾭ2003 ﾠ 10/1997 ﾠ
 ﾠ
Station ﾠ ﾠ







The ﾠinstalled ﾠgeneration ﾠcapacity ﾠof ﾠNTTPS ﾠis ﾠ210 ﾠMW. ﾠThe ﾠper ﾠday ﾠinstalled ﾠ
capacity ﾠgeneration ﾠfor ﾠone ﾠunit ﾠis ﾠcalculated ﾠas ﾠfollows: ﾠ
 ﾠ
Per ﾠday ﾠunit ﾠgeneration ﾠof ﾠelectricity ﾠ= ﾠ210 ﾠx ﾠ24 ﾠhours ﾠ= ﾠ5040/1000 ﾠ= ﾠ5.04 ﾠMU. ﾠ
This ﾠmeans ﾠthat ﾠpower ﾠplant ﾠis ﾠdesigned ﾠto ﾠproduce ﾠelectricity ﾠof ﾠ5.04 ﾠMU ﾠper ﾠ
day. ﾠAs ﾠfar ﾠas ﾠmonth ﾠis ﾠconcerned ﾠit ﾠis ﾠsupposed ﾠto ﾠgenerate ﾠelectricity ﾠof ﾠ151.2 ﾠ
MU. ﾠPer ﾠmonth ﾠunit ﾠgeneration ﾠof ﾠelectricity ﾠ= ﾠ5.04 ﾠx ﾠ30 ﾠ= ﾠ151.2 ﾠMU. ﾠThe ﾠtable ﾠ4 ﾠ
depicts ﾠthe ﾠNTTPS ﾠremarkable ﾠachievement ﾠof ﾠproduction ﾠof ﾠelectricity ﾠ ﾠwhich ﾠ ﾠis ﾠ
more ﾠin ﾠcomparison ﾠwith ﾠdesigned ﾠvalue, ﾠ ﾠfor ﾠ ﾠ ﾠselected ﾠyears ﾠof ﾠ1985 ﾠ(Unit ﾠ1), ﾠ
1982 ﾠ(Unit ﾠ2), ﾠ1991 ﾠ(Unit ﾠ3), ﾠ2003 ﾠ(Unit ﾠ4), ﾠ2004 ﾠ(Unit ﾠ5) ﾠand ﾠ ﾠ2003( ﾠUnit ﾠ6). ﾠTo ﾠ
quote ﾠan ﾠillustration, ﾠfor ﾠUnit ﾠV, ﾠthe ﾠactual ﾠgeneration ﾠof ﾠelectricity ﾠwas ﾠ5.24 ﾠMU ﾠ
that ﾠis ﾠmuch ﾠgreater ﾠthan ﾠthe ﾠdesigned ﾠvalue ﾠi.e. ﾠwhich ﾠstood ﾠat ﾠ5.04 ﾠMU. ﾠSimilar ﾠ
trend ﾠis ﾠexhibited ﾠby ﾠremaining ﾠunits ﾠof ﾠNTTPS. ﾠWith ﾠrespect ﾠto ﾠmonthly ﾠscenario, ﾠ
for ﾠinstance ﾠunit ﾠV ﾠhas ﾠgenerated ﾠelectricity ﾠto ﾠthe ﾠlevel ﾠof ﾠ160.81 ﾠMU, ﾠthat ﾠis ﾠ
more ﾠin ﾠcontrast ﾠwith ﾠdesigned ﾠvalue ﾠi.e. ﾠ151.2 ﾠMU. ﾠ ﾠAt ﾠthe ﾠend, ﾠit ﾠis ﾠquite ﾠevident ﾠ
from ﾠ the ﾠ table ﾠ 4 ﾠ that ﾠ for ﾠ the ﾠ NTTPS ﾠ as ﾠ a ﾠ whole, ﾠ for ﾠ all ﾠ the ﾠ six ﾠ Units ﾠ similar ﾠ
calculations ﾠcan ﾠbe ﾠmade. ﾠ ﾠ
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As ﾠa ﾠcustomary ﾠin ﾠNTTPS, ﾠout ﾠof ﾠ365 ﾠdays ﾠ(working ﾠhours) ﾠin ﾠa ﾠyear, ﾠnearly ﾠ45 ﾠ
days ﾠare ﾠgiven ﾠfor ﾠoverhauling ﾠof ﾠpower ﾠplant. ﾠIn ﾠother ﾠwords, ﾠnearly ﾠ320 ﾠdays ﾠ
are ﾠavailable ﾠfor ﾠa ﾠpower ﾠplant ﾠto ﾠfunction. ﾠBut ﾠdue ﾠsystemic ﾠshortfalls ﾠsuch ﾠas ﾠ
planned ﾠand ﾠforced ﾠoutages, ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠ(in ﾠlean ﾠ
seasons), ﾠfuel ﾠrelated ﾠproblems ﾠsuch ﾠas ﾠcoal ﾠshortage ﾠetc ﾠthe ﾠpower ﾠplant ﾠis ﾠnot ﾠ
gearing ﾠup ﾠand ﾠrunning ﾠto ﾠthe ﾠstandard ﾠlevel ﾠof ﾠ320 ﾠdays. ﾠThe ﾠtable ﾠ5 ﾠdepicts ﾠthe ﾠ
maximum ﾠnumber ﾠof ﾠdays ﾠa ﾠpower ﾠplant ﾠhas ﾠbeen ﾠput ﾠin ﾠto ﾠservice ﾠfor ﾠall ﾠthe ﾠsix ﾠ
units. ﾠOut ﾠof ﾠall ﾠthe ﾠsix ﾠunits ﾠof ﾠNTTPS, ﾠthe ﾠthird ﾠunit ﾠhas ﾠthe ﾠmaximum ﾠnumber ﾠof ﾠ
running ﾠ hours ﾠ i.e. ﾠ from ﾠ 07-ﾭ11-ﾭ1997 ﾠ (18.03 ﾠ hrs) ﾠ to ﾠ 04-ﾭ07-ﾭ1998 ﾠ (23.03 ﾠ hrs). ﾠ In ﾠ
other ﾠ words ﾠ the ﾠ power ﾠ plant ﾠ has ﾠ run ﾠ for ﾠ 239 ﾠ days. ﾠ As ﾠ far ﾠ as ﾠ sixth ﾠ unit ﾠ is ﾠ
concerned, ﾠthe ﾠrunning ﾠhours ﾠwere ﾠin ﾠthe ﾠrange ﾠof ﾠ10-ﾭ ﾠ18 ﾠhrs ﾠand ﾠ20-ﾭ38 ﾠhrs ﾠfor ﾠ
the ﾠ period ﾠ from ﾠ 10-ﾭ01-ﾭ1997 ﾠ to ﾠ 06-ﾭ08-ﾭ1997 ﾠ that ﾠ numbered ﾠ to ﾠ 208 ﾠ days. ﾠ  ﾠ The ﾠ
NTTPS ﾠhave ﾠdone ﾠa ﾠcommendable ﾠjob ﾠand ﾠhas ﾠwon ﾠmeticulous ﾠawards ﾠfor ﾠits ﾠ
remarkable ﾠachievements ﾠfrom ﾠMinistry ﾠof ﾠEnergy. ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
KOTHAGUDAEM ﾠ THERMAL ﾠ POWER ﾠ STATION ﾠ (KTPS ﾠ O&M, ﾠ KTPSV) ﾠ IN ﾠ
TELANGANA ﾠREGION ﾠ ﾠ
 ﾠ
Kothagudem ﾠThermal ﾠpower ﾠstation ﾠOperation ﾠand ﾠMaintenance ﾠ(O ﾠ& ﾠM) ﾠ and ﾠ
Stage ﾠ V ﾠ are ﾠ located ﾠ at ﾠ paloncha, ﾠ near ﾠ Kothagudem, ﾠ Khammam ﾠ District, ﾠ and ﾠ
Andhra ﾠ Pradesh ﾠ and ﾠ at ﾠ a ﾠ distance ﾠ of ﾠ 36 ﾠ Km ﾠ from ﾠ the ﾠ temple ﾠ town ﾠ of ﾠ
Bhadrachalam ﾠand ﾠ300 ﾠKm ﾠfrom ﾠHyderabad ﾠby ﾠroad. ﾠThe ﾠsite ﾠlies ﾠat ﾠan ﾠelevation ﾠ
of ﾠabout ﾠ90 ﾠto ﾠ95 ﾠmeters ﾠabove ﾠthe ﾠmean ﾠsea ﾠlevel. ﾠ ﾠ ﾠ ﾠ ﾠFor ﾠKTPS ﾠO ﾠ& ﾠM, ﾠthe ﾠ
project ﾠconsists ﾠof ﾠA, ﾠB, ﾠC ﾠstations ﾠcomprising ﾠ1, ﾠ2, ﾠ3 ﾠand ﾠ4 ﾠunits ﾠof ﾠ240 ﾠMW ﾠfor ﾠ
Station ﾠA, ﾠ5 ﾠand ﾠ6 ﾠunits ﾠof ﾠ240 ﾠMW ﾠfor ﾠStation ﾠB ﾠand ﾠ7 ﾠand ﾠ8 ﾠunits ﾠof ﾠ240 ﾠMW ﾠfor ﾠ
Station ﾠC. ﾠStage ﾠV ﾠof ﾠKTPS ﾠcomprises ﾠ9 ﾠand ﾠ10 ﾠunits ﾠof ﾠ250 ﾠMW ﾠeach ﾠat ﾠa ﾠcost ﾠ
of ﾠabout ﾠRs.1424 ﾠCrores ﾠi.e. ﾠRs.2.85 ﾠcrores/ ﾠMW. ﾠThe ﾠfirst ﾠunit ﾠof ﾠKTPS ﾠV ﾠthat ﾠis ﾠ
KTPS ﾠUnit ﾠNo.9 ﾠwas ﾠsuccessfully ﾠcompleted ﾠin ﾠ31 ﾠmonths ﾠafter ﾠcommencement ﾠof ﾠwork ﾠand ﾠwas ﾠcommissioned ﾠon ﾠ27-ﾭ03-ﾭ1997. ﾠThe ﾠSecond ﾠthat ﾠis ﾠUnit ﾠno.10 ﾠof ﾠ
KTPS ﾠV ﾠwas ﾠsuccessfully ﾠcompleted ﾠin ﾠ28 ﾠmonths ﾠafter ﾠcommencement ﾠof ﾠwork ﾠ
and ﾠ was ﾠ commissioned ﾠ on ﾠ 28-ﾭ02-ﾭ1998. ﾠ The ﾠ largest ﾠ reservoir ﾠ created ﾠ by ﾠ the ﾠ
kinnerasani ﾠproject ﾠnear ﾠ10 ﾠKM ﾠfrom ﾠthe ﾠplant ﾠprovides ﾠwater ﾠrequirement ﾠfor ﾠthe ﾠ
plant ﾠin ﾠaddition ﾠto ﾠthe ﾠrequirement ﾠof ﾠ8 ﾠunits ﾠof ﾠold ﾠplant ﾠthat ﾠis ﾠKTPS ﾠO ﾠ& ﾠM. ﾠ ﾠ
 ﾠ
The ﾠKTPS ﾠStage ﾠV ﾠhas ﾠcoal ﾠlinkage ﾠwith ﾠM/s ﾠSingareni ﾠCollieries ﾠLimited ﾠand ﾠ
Coal ﾠrequirement ﾠof ﾠ7500 ﾠMT ﾠper ﾠday ﾠ(28 ﾠlakh ﾠTonnes ﾠper ﾠYear) ﾠis ﾠmet ﾠfrom ﾠ
collieries. ﾠThe ﾠaverage ﾠdistance ﾠof ﾠS.C.C.L ﾠcoal ﾠfields ﾠby ﾠtrain ﾠis ﾠabout ﾠ35 ﾠKM. ﾠ ﾠ
The ﾠ performance ﾠ of ﾠ KTPS ﾠ Stage ﾠ V ﾠ can ﾠ be ﾠ evaluated ﾠ based ﾠ on ﾠ various ﾠ
parameters ﾠsuch ﾠas ﾠmaximum ﾠgeneration, ﾠplant ﾠload ﾠfactor, ﾠavailability ﾠfactor, ﾠ
loading ﾠ factor, ﾠ minimum ﾠ specific ﾠ oil ﾠ consumption, ﾠ minimum ﾠ specific ﾠ coal ﾠ
consumption, ﾠ minimum ﾠ auxillary ﾠ power ﾠ consumption, ﾠ minimum ﾠ DM ﾠ water ﾠ
consumption, ﾠmaximum ﾠdemand ﾠand ﾠmaximum ﾠrunning ﾠdays. ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
Table ﾠ6: ﾠPerformance ﾠReview ﾠof ﾠStage ﾠV ﾠof ﾠKTPS ﾠ
Sl.No ﾠ Parameter ﾠ Unit ﾠ9 ﾠ Unit ﾠ10 ﾠ Station ﾠ ﾠ
1. ﾠ Maximum ﾠ
generation ﾠ
per ﾠ Day ﾠ
(MU/Day) ﾠ
6.32 ﾠ/31.03.03 ﾠ 6.30/31.3.03 ﾠ 12.62/31.3.03 ﾠ
2. ﾠ Maximum ﾠ
Generation ﾠ
per ﾠ month ﾠ
(MU/Month) ﾠ
191.74 ﾠ(03/05) ﾠ 187.86 ﾠ(12/04) ﾠ 377.12 ﾠ
(03/05) ﾠ
3 ﾠ Maximum ﾠ
Generation ﾠ
per ﾠ ﾠ








4 ﾠ Maximum ﾠ
Plant ﾠ Load ﾠ
Factor ﾠ per ﾠ
month ﾠ (% ﾠ
/month) ﾠ
102.18 ﾠ(02/04) ﾠ 101 ﾠ(12/04) ﾠ 100.70 ﾠ(9/2000) ﾠ
5 ﾠ Maximum ﾠ
PLF ﾠ per ﾠ
Financial ﾠ
Year ﾠ
95.90 ﾠ(04/05) ﾠ ﾠ 93.42 ﾠ(02/03) ﾠ 94.53 ﾠ(04/05) ﾠ
6 ﾠ Maximum ﾠ
Availability ﾠ
Factor ﾠ per ﾠ
month ﾠ
100 ﾠ (4,8,11/03), ﾠ (4,6,11/04), ﾠ
(2,3,4,6,8,9/05), ﾠ (1,4, ﾠ
7/06),(01,02,03,05,06,10,12/
07), ﾠ (01,02,03,10,12/8), ﾠ
(01,03/09) ﾠ
100 ﾠ (4,8,11/03), ﾠ
(4,6/04), ﾠ (01,4,8,12 ﾠ








7 ﾠ Maximum ﾠ 102.18(02/04) ﾠ 101.25 ﾠ(12/04) ﾠ 101.17 ﾠ(12/04) ﾠLoading ﾠ
Factor ﾠ per ﾠ
month ﾠ
8 ﾠ Minimum ﾠ





















10 ﾠ Minimum ﾠ




0.527(10/2000) ﾠ 0.531(10/2000) ﾠ 0.529 ﾠ(10/2000) ﾠ





8.587 ﾠ(10/06) ﾠ 8.16(11/04) ﾠ 8.66 ﾠ(12/04) ﾠ
12 ﾠ Minimum ﾠ DM ﾠ
water ﾠ
Consumption ﾠ
per ﾠ month ﾠ
(%) ﾠ
1.21 ﾠ(11/02) ﾠ 1.37 ﾠ ﾠ(02,06/04) ﾠ
 ﾠ
1.35 ﾠ(02/04) ﾠ
13 ﾠ Maximum ﾠ
Demand ﾠ
/Time ﾠ and ﾠ
date ﾠ
264 ﾠ/0.8:00 ﾠon ﾠ31-ﾭ3-ﾭ03 ﾠ 264 ﾠ / ﾠ 8:00 ﾠ on ﾠ
31.3.03 ﾠ ﾠ
528 ﾠ / ﾠ 8:00 ﾠ on ﾠ
31.3.03 ﾠ
14 ﾠ Maximum ﾠ
Running ﾠDays ﾠ ﾠ
143 ﾠ days ﾠ 19 ﾠ hours ﾠ 35 ﾠ
minutes ﾠ
11.11.07/ ﾠ23:05 ﾠhrs ﾠ
03-ﾭ04-ﾭ08 ﾠ/18:040 ﾠhrs ﾠ
28.02.06/16:25 ﾠhrs-ﾭ ﾠ
08.10.06 ﾠ/19.43 ﾠhrs ﾠ ﾠ
 ﾠ
 ﾠ
 ﾠ ﾠ ﾠ
The ﾠ installed ﾠ generation ﾠ capacity ﾠ of ﾠ KTPS ﾠ is ﾠ 250 ﾠ MW. ﾠThe ﾠ per ﾠday ﾠ installed ﾠ
capacity ﾠgeneration ﾠfor ﾠone ﾠunit ﾠis ﾠcalculated ﾠas ﾠfollows: ﾠ
 ﾠ
Per ﾠday ﾠunit ﾠgeneration ﾠof ﾠelectricity ﾠ= ﾠ250 ﾠx ﾠ24 ﾠhours ﾠ= ﾠ6000/1000 ﾠ= ﾠ6 ﾠMU. ﾠThis ﾠ
means ﾠthat ﾠpower ﾠplant ﾠis ﾠdesigned ﾠto ﾠmandatorily ﾠgenerate ﾠelectricity ﾠof ﾠ6 ﾠMU ﾠ
per ﾠday. ﾠAs ﾠfar ﾠas ﾠmonth ﾠis ﾠconcerned ﾠit ﾠis ﾠsupposed ﾠto ﾠgenerate ﾠelectricity ﾠof ﾠ
180 ﾠMU. ﾠPer ﾠmonth ﾠunit ﾠgeneration ﾠof ﾠelectricity ﾠ= ﾠ6 ﾠx ﾠ30 ﾠ= ﾠ180 ﾠMU. ﾠThe ﾠtable ﾠ6 ﾠ
depicts ﾠthe ﾠKTPS ﾠV ﾠremarkable ﾠachievement ﾠof ﾠproduction ﾠof ﾠelectricity ﾠwhich ﾠis ﾠmore ﾠin ﾠcomparison ﾠwith ﾠdesigned ﾠvalue, ﾠfor ﾠ ﾠ ﾠselected ﾠyears ﾠof ﾠ2003 ﾠand ﾠ2005 ﾠ
for ﾠ units ﾠ 9 ﾠ and ﾠ 10. ﾠ To ﾠ quote ﾠ an ﾠ illustration, ﾠ for ﾠ unit ﾠ 9 ﾠ and ﾠ 10, ﾠ the ﾠ actual ﾠ
generation ﾠof ﾠelectricity ﾠper ﾠday ﾠwas ﾠ6.32 ﾠMU ﾠand ﾠ6.30 ﾠthat ﾠis ﾠmuch ﾠgreater ﾠthan ﾠ
the ﾠdesigned ﾠvalue ﾠi.e. ﾠwhich ﾠat ﾠstood ﾠat ﾠ6 ﾠMU. ﾠSimilar ﾠtrend ﾠis ﾠexhibited ﾠwith ﾠ
respect ﾠto ﾠmonthly ﾠscenario, ﾠfor ﾠinstance ﾠunit ﾠ9 ﾠand ﾠ10 ﾠhas ﾠgenerated ﾠelectricity ﾠ
to ﾠthe ﾠlevel ﾠof ﾠ191.74 ﾠMU ﾠand ﾠ187.6, ﾠthat ﾠis ﾠmore ﾠin ﾠcontrast ﾠwith ﾠdesigned ﾠvalue ﾠ
i.e. ﾠ180 ﾠMU. ﾠ ﾠAt ﾠthe ﾠend, ﾠit ﾠis ﾠquite ﾠevident ﾠfrom ﾠthe ﾠtable ﾠ6 ﾠthat ﾠfor ﾠthe ﾠKTPS ﾠ
Stage ﾠV ﾠas ﾠa ﾠwhole, ﾠfor ﾠthe ﾠtwo ﾠunits ﾠof ﾠStage ﾠV. ﾠWith ﾠrespect ﾠto ﾠPlant ﾠLoad ﾠ
Factor, ﾠfor ﾠtwo ﾠunits ﾠit ﾠwill ﾠbe ﾠin ﾠthe ﾠrange ﾠbetween ﾠ80-ﾭ ﾠ95 ﾠpercent ﾠPLF. ﾠBut ﾠfor ﾠ
units ﾠ9 ﾠand ﾠ10, ﾠthe ﾠPLF ﾠwas ﾠmore ﾠthan ﾠ100 ﾠpercent ﾠto ﾠthe ﾠlevel ﾠof ﾠ102.2 ﾠand ﾠ101 ﾠ
percent ﾠin ﾠthe ﾠmonth ﾠof ﾠFebruary ﾠand ﾠDecember ﾠin ﾠthe ﾠyears ﾠ2005 ﾠand ﾠ2003. ﾠ ﾠ
The ﾠminimum ﾠspecific ﾠoil ﾠconsumption ﾠwas ﾠnil ﾠfor ﾠthe ﾠyears ﾠ2005, ﾠ2006, ﾠ2007 ﾠ
and ﾠ2008. ﾠThe ﾠcoal ﾠconsumption ﾠwas ﾠvery ﾠlow ﾠi.e. ﾠ0.527 ﾠand ﾠ0.531 ﾠkg/kwh ﾠfor ﾠ
the ﾠmonth ﾠof ﾠOctober ﾠfor ﾠthe ﾠyear ﾠ2000 ﾠ ﾠ
 ﾠ
RAYALASEEMA ﾠ THERMAL ﾠ POWER ﾠ PLANT ﾠ (RTPP) ﾠ IN ﾠ RAYALASEEMA ﾠ
REGION ﾠ ﾠ
 ﾠ
The ﾠRayalaseema ﾠThermal ﾠPower ﾠProject ﾠStage ﾠI ﾠconsists ﾠof ﾠ2 ﾠunits ﾠof ﾠ210 ﾠMW ﾠ
thermal ﾠ units ﾠ in ﾠ the ﾠ drought ﾠ prone ﾠ region ﾠ of ﾠ Andhra ﾠ Pradesh. ﾠ Stage ﾠ II ﾠ also ﾠ
envisages ﾠ2 ﾠnumbers ﾠof ﾠ210 ﾠMW ﾠthermal ﾠunits. ﾠThe ﾠpower ﾠstation ﾠis ﾠlocated ﾠnear ﾠ
Mekalabalayapalle ﾠ village ﾠ about ﾠ 50 ﾠ kms ﾠ from ﾠ Kadapa ﾠ town ﾠ and ﾠ 8 ﾠ Kms ﾠ from ﾠ
Muddanur ﾠRailway ﾠstation ﾠin ﾠKadapa ﾠDistrict. ﾠThe ﾠpower ﾠstation ﾠhelps ﾠto ﾠimprove ﾠ
the ﾠvoltage ﾠprofile ﾠin ﾠRayalaseema ﾠregion. ﾠThe ﾠwater ﾠrequirement ﾠof ﾠthe ﾠpower ﾠ
station ﾠis ﾠmet ﾠfrom ﾠMylavaram ﾠreservoir ﾠ across ﾠriver ﾠpennar ﾠthrough ﾠa ﾠ22 ﾠkm ﾠ
long ﾠsteel ﾠpipe ﾠline ﾠlaid ﾠunderground. ﾠThe ﾠannual ﾠcoal ﾠrequirement ﾠof ﾠ2.06 ﾠmillion ﾠ
tones ﾠhas ﾠbeen ﾠlinked ﾠto ﾠSingareni ﾠcollieries. ﾠThe ﾠcoal ﾠis ﾠtransported ﾠby ﾠrail ﾠvia ﾠ
Vijayawada ﾠ ±Gudur ﾠ ±Renigunta-ﾭMuddanur. ﾠ The ﾠ electricity ﾠ generated ﾠ from ﾠ the ﾠ
project ﾠ is ﾠ evacuated ﾠ through ﾠ 220 ﾠ KV ﾠ transmission ﾠ systems. ﾠ The ﾠ installed ﾠ
generation ﾠ capacity ﾠ of ﾠ RTPP ﾠ is ﾠ 210 ﾠ MW. ﾠ The ﾠ per ﾠ day ﾠ installed ﾠ capacity ﾠ
generation ﾠfor ﾠone ﾠunit ﾠis ﾠcalculated ﾠas ﾠfollows. ﾠThe ﾠper ﾠday ﾠunit ﾠgeneration ﾠof ﾠ
electricity ﾠ= ﾠ210x24hrs ﾠ= ﾠ5040/1000 ﾠ= ﾠ5.04 ﾠMU. ﾠThe ﾠper ﾠmonth ﾠunit ﾠgeneration ﾠof ﾠ
electricity ﾠcan ﾠbe ﾠestimated ﾠas ﾠ5.04x30 ﾠ= ﾠ151.2 ﾠMU. ﾠ
Table ﾠ7: ﾠPerformance ﾠReview ﾠof ﾠRTPP ﾠStage ﾠI ﾠ ﾠ ﾠ
Parameter ﾠName ﾠ ﾠ  ﾠ Target ﾠ ﾠ Best ﾠMonth ﾠ/year ﾠ ﾠ
Generation ﾠ ﾠ Unit-ﾭI ﾠ ﾠ  ﾠ 160.09 ﾠ(12/2000) ﾠ
 ﾠ
Unit-ﾭII ﾠ
 ﾠ  ﾠ
158.97 ﾠ(01/2003) ﾠ
 ﾠ
Stage ﾠ±I ﾠ ﾠ
296 ﾠ  ﾠ
317.78 ﾠ(01/2003) ﾠ
Plant ﾠ Load ﾠ Factor ﾠ
% ﾠ
Unit-ﾭI ﾠ  ﾠ 102.42 ﾠ(02/2002) ﾠ
 ﾠ
Unit-ﾭII ﾠ
 ﾠ 102.48 ﾠ(11/2001) ﾠ
Stage ﾠ-ﾭI ﾠ 94.73 ﾠ  ﾠ




 ﾠ 100 ﾠUnit-ﾭII ﾠ
 ﾠ
 ﾠ 100 ﾠ
Stage-ﾭ ﾠI ﾠ 100 ﾠ 100 ﾠ
Specific ﾠ Coal ﾠ
Consumption ﾠ
Kg/Kwh ﾠ
Unit-ﾭI ﾠ  ﾠ 0.553 ﾠ(01/2002) ﾠ
Unit-ﾭII ﾠ  ﾠ 0.553 ﾠ(01/2002) ﾠ
Stage-ﾭI ﾠ
 ﾠ
 ﾠ 0.553 ﾠ(01/2002) ﾠ
Specific ﾠ Oil ﾠ
Consumption ﾠ
(ml/kwh) ﾠ ﾠ
Unit-ﾭI ﾠ  ﾠ 0 ﾠ(07/2004) ﾠ
Unit-ﾭII ﾠ
 ﾠ
 ﾠ 0 ﾠ(07/2004) ﾠ
Stage-ﾭI ﾠ 2.0 ﾠ 0 ﾠ(07/2004) ﾠ
 ﾠ
 ﾠ




 ﾠ  ﾠ  ﾠ
Unit-ﾭI ﾠ  ﾠ 1.09 ﾠ(11/2004) ﾠ
Unit-ﾭII ﾠ  ﾠ 1.22 ﾠ(02/2009) ﾠ





 ﾠ 9 ﾠ
Unit-ﾭII ﾠ
 ﾠ
 ﾠ  ﾠ
Stage-ﾭI ﾠ ﾠ 9.50 ﾠ  ﾠ




 ﾠ 2176.68 ﾠ(11/2000) ﾠ
 ﾠ
Unit-ﾭ ﾠII ﾠ
 ﾠ 2175.45 ﾠ(06/1997) ﾠ
Stage-ﾭ ﾠI ﾠ 2500 ﾠ 2176.93 ﾠ(11/2000) ﾠ
 ﾠ
The ﾠtable ﾠ7 ﾠabove ﾠillustrates ﾠthe ﾠcommendable ﾠperformance ﾠof ﾠRTPP ﾠStage ﾠ ﾠI ﾠ ﾠ
with ﾠrespect ﾠto ﾠparameters ﾠnamely ﾠGeneration, ﾠPLF, ﾠAvailability ﾠfactor, ﾠSpecific ﾠ
Coal ﾠ Consumption, ﾠ Specific ﾠ Oil ﾠ Consumption, ﾠ make ﾠ up ﾠ water ﾠ Consumption, ﾠ
Auxillary ﾠconsumption ﾠand ﾠHeat ﾠrate. ﾠIt ﾠis ﾠquite ﾠevident ﾠfrom ﾠthe ﾠtable ﾠthat ﾠthere ﾠ
has ﾠbeen ﾠmeticulous ﾠperformance ﾠof ﾠStage ﾠI ﾠRTPP ﾠwith ﾠrespect ﾠto ﾠGeneration. ﾠ
For ﾠinstance ﾠfor ﾠunits ﾠI ﾠand ﾠII, ﾠthe ﾠactual ﾠgeneration ﾠwas ﾠ160.09 ﾠMU ﾠfor ﾠthe ﾠyear ﾠ
2000 ﾠin ﾠthe ﾠmonth ﾠof ﾠDecember ﾠand ﾠ158.92 ﾠfor ﾠthe ﾠyear ﾠ2003 ﾠin ﾠthe ﾠmonth ﾠof ﾠ
January. ﾠThese ﾠgeneration ﾠvalues ﾠare ﾠmuch ﾠhigher ﾠthan ﾠthe ﾠdesigned ﾠvalues ﾠi.e. ﾠ
151.2 ﾠand ﾠalso ﾠcombined ﾠthe ﾠactual ﾠgeneration ﾠfor ﾠboth ﾠUnit ﾠI ﾠand ﾠUnit ﾠII ﾠstood ﾠat ﾠ
317.78 ﾠMW ﾠthat ﾠis ﾠmuch ﾠgreater ﾠthan ﾠthe ﾠtarget ﾠvalue ﾠ296 ﾠMW. ﾠThe ﾠactual ﾠplant ﾠ
load ﾠfactor ﾠfor ﾠboth ﾠunits ﾠfor ﾠthe ﾠyear ﾠ2001 ﾠand ﾠ2002 ﾠyears ﾠin ﾠthe ﾠmonths ﾠof ﾠ
February ﾠand ﾠNovember ﾠstood ﾠat ﾠ(102.42 ﾠ% ﾠand ﾠ102.42 ﾠ%) ﾠthat ﾠare ﾠmore ﾠthan ﾠ
the ﾠtarget ﾠvalue ﾠthat ﾠstood ﾠat ﾠ94.73 ﾠ%. ﾠ ﾠ
 ﾠ
The ﾠ targeted ﾠ specific ﾠ oil ﾠ consumption ﾠ for ﾠ stage ﾠ I ﾠ should ﾠ be ﾠ maintained ﾠ at ﾠ 2 ﾠ
ml/KWh, ﾠbut ﾠit ﾠwas ﾠabsolutely ﾠnil ﾠfor ﾠstage ﾠI ﾠin ﾠthe ﾠmonth ﾠof ﾠJuly ﾠfor ﾠthe ﾠyear ﾠ2004. ﾠThe ﾠmake ﾠup ﾠwater ﾠconsumption ﾠin ﾠthe ﾠboiler ﾠshould ﾠbe ﾠstatutorily ﾠbe ﾠat ﾠ3 ﾠ
%, ﾠbut ﾠin ﾠthe ﾠmonths ﾠof ﾠNovember, ﾠJanuary ﾠfor ﾠthe ﾠyears ﾠ2004 ﾠand ﾠ2009, ﾠthere ﾠ
were ﾠrecorded ﾠto ﾠbe ﾠmeager ﾠconsumption ﾠof ﾠmake ﾠup ﾠwater ﾠto ﾠthe ﾠlevel ﾠof ﾠ1.09 ﾠ
% ﾠand ﾠ1.22 ﾠ%. ﾠFor ﾠstart ﾠup ﾠrunning ﾠof ﾠpower ﾠplant, ﾠminimum ﾠconsumption ﾠof ﾠ
electricity ﾠis ﾠneeded ﾠthat ﾠcan ﾠbe ﾠtermed ﾠas ﾠauxillary ﾠconsumption. ﾠ ﾠThe ﾠtargeted ﾠ
auxillary ﾠconsumption ﾠstood ﾠat ﾠ9.50 ﾠ%, ﾠbut ﾠthe ﾠactual ﾠauxillary ﾠconsumption ﾠwas ﾠ
low ﾠto ﾠthe ﾠlevel ﾠof ﾠ9% ﾠand ﾠ9.04 ﾠ% ﾠin ﾠthe ﾠmonth ﾠof ﾠDecember ﾠfor ﾠthe ﾠyears ﾠ2006 ﾠ
for ﾠboth ﾠthe ﾠunits. ﾠThe ﾠheat ﾠrate ﾠfor ﾠstage ﾠI ﾠwas ﾠtargeted ﾠat ﾠ2500 ﾠKcal/KWh ﾠbut ﾠin ﾠ
actual ﾠterms ﾠthere ﾠwas ﾠreduction ﾠin ﾠheat ﾠrate ﾠin ﾠthe ﾠmonth ﾠof ﾠNovember ﾠand ﾠJune ﾠ
at ﾠthe ﾠvalue ﾠof ﾠ2176.68 ﾠKcal/Kwhr ﾠand ﾠ2175.45 ﾠKcal/Kwhr ﾠfor ﾠthe ﾠyears ﾠ2000 ﾠand ﾠ
1997. ﾠ ﾠ
 ﾠ
The ﾠunits ﾠ3 ﾠand ﾠ4 ﾠof ﾠStage ﾠII ﾠwere ﾠfirst ﾠsynchronized ﾠwith ﾠGrid ﾠon ﾠ25/01/2007 ﾠand ﾠ
20/11/2007. ﾠHowever ﾠthe ﾠunits ﾠwere ﾠable ﾠto ﾠgenerate ﾠelectricity ﾠfrom ﾠApril ﾠ2008-ﾭ
March ﾠ 2009. ﾠ The ﾠ installed ﾠ generation ﾠ capacity ﾠ was ﾠ 210 ﾠ MW. ﾠ The ﾠ per ﾠ day ﾠ
generation ﾠ of ﾠ electricity ﾠ was ﾠ 210x24 ﾠ = ﾠ 5.04 ﾠ MU. ﾠ The ﾠ per ﾠ month ﾠ installed ﾠ
electricity ﾠgeneration ﾠwas ﾠ5.04 ﾠx ﾠ30 ﾠ= ﾠ151.02 ﾠ
 ﾠ
Table ﾠ8: ﾠ ﾠRTPP ﾠStage ﾠII ﾠPerformance ﾠReview: ﾠGeneration ﾠand ﾠPLF ﾠ ﾠ ﾠ
Month ﾠ ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠUnit ﾠ-ﾭ3 ﾠ ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠUnit ﾠ-ﾭ4 ﾠ
 ﾠ Generation ﾠ ﾠ Plant ﾠ Load ﾠ
Factor ﾠ% ﾠ
Generation ﾠ ﾠ Plant ﾠ Load ﾠ
Factor ﾠ% ﾠ
April-ﾭ2008 ﾠ 133.15 ﾠ 88.06 ﾠ 117.47 ﾠ 77.70 ﾠ
May-ﾭ ﾠ2008 ﾠ 146.23 ﾠ 93.59 ﾠ 127.27 ﾠ 81.46 ﾠ
June-ﾭ ﾠ2008 ﾠ 142.18 ﾠ 94.04 ﾠ 139.50 ﾠ 92.26 ﾠ
July-ﾭ ﾠ2008 ﾠ 137.29 ﾠ 87.87 ﾠ 145.70 ﾠ 93.25 ﾠ
August-ﾭ ﾠ2008 ﾠ 122.58 ﾠ 78.46 ﾠ 81.72 ﾠ 52.31 ﾠ
September-ﾭ
2008 ﾠ
148.52 ﾠ 98.23 ﾠ 144.07 ﾠ 95.29 ﾠ
October-ﾭ2008 ﾠ 152.91 ﾠ 97.87 ﾠ 152.43 ﾠ 97.56 ﾠ
November-ﾭ
2008 ﾠ
131.69 ﾠ 87.10 ﾠ 150.79 ﾠ 99.73 ﾠ
December-ﾭ
2008 ﾠ
156.06 ﾠ 99.89 ﾠ 154.92 ﾠ 99.16 ﾠ
January-ﾭ2008 ﾠ 147.53 ﾠ 94.43 ﾠ 154.92 ﾠ 98.92 ﾠ
Febrauary-ﾭ
2008 ﾠ
142.74 ﾠ 101.15 ﾠ 141.61 ﾠ 100.35 ﾠ
March-ﾭ2009 ﾠ 158.50 ﾠ 101.45 ﾠ 154.83 ﾠ 99.10 ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ
The ﾠtable ﾠ8 ﾠclearly ﾠprovides ﾠthe ﾠreal ﾠpicture ﾠabout ﾠinstalled ﾠgeneration ﾠVs ﾠactual ﾠ
generation. ﾠ  ﾠ From ﾠ April ﾠ 2008 ﾠ onwards ﾠ to ﾠ remaining ﾠ months, ﾠ except ﾠ October, ﾠ
December ﾠ and ﾠ March ﾠ 2009, ﾠ the ﾠ actual ﾠ generation ﾠ was ﾠ much ﾠ less ﾠ than ﾠ the ﾠ
LQVWDOOHG RQH¶V )RU WKH PHQWLRQHG PRQWKV WKH DFWXDO JHQHUDWLRQ UHFRUGHG
152.92, ﾠ 156.06 ﾠ and ﾠ 158.50 ﾠ MU ﾠ that ﾠ is ﾠ much ﾠ above ﾠ the ﾠ installed ﾠ generation ﾠ
151.02 ﾠMU. ﾠIn ﾠa ﾠsimilar ﾠmanner ﾠfor ﾠUnit ﾠII ﾠof ﾠStage ﾠII ﾠthe ﾠactual ﾠgeneration ﾠis ﾠmore ﾠ than ﾠ the ﾠ installed ﾠ for ﾠ the ﾠ months ﾠ of ﾠ October ﾠ 2008 ﾠ (152.43), ﾠ December, ﾠ
2008 ﾠ (154.56), ﾠ January ﾠ 2009 ﾠ (154.56) ﾠ and ﾠ March ﾠ 2009 ﾠ (154.84). ﾠ The ﾠ PLF ﾠ
recorded ﾠwas ﾠnotified ﾠto ﾠbe ﾠhighest ﾠin ﾠthe ﾠmonths ﾠof ﾠFebruary ﾠand ﾠMarch ﾠ2009 ﾠ
for ﾠboth ﾠunits ﾠof ﾠStage ﾠI ﾠat ﾠ101.15 ﾠ% ﾠand ﾠ101.45 ﾠ%. ﾠ ﾠ ﾠ ﾠ
 ﾠHowever ﾠthe ﾠbest ﾠperforming ﾠyears ﾠcan ﾠbe ﾠmentioned ﾠin ﾠthe ﾠtable ﾠas ﾠbelow: ﾠ ﾠ
 ﾠ
Table ﾠ9: ﾠBest ﾠPerformance ﾠParameters: ﾠRTPP ﾠStage ﾠII ﾠ ﾠ
 ﾠ
SL.No. ﾠ Description ﾠ ﾠ Previous ﾠ
Best ﾠ ﾠ
Units ﾠ ﾠ Month/Year ﾠ ﾠ
1 ﾠ Generation ﾠ 313.34 ﾠ MU ﾠ March-ﾭ ﾠ2009 ﾠ
2 ﾠ PLF ﾠ 100.75 ﾠ % ﾠ February ﾠ± ﾠ2009 ﾠ
3 ﾠ Auxillary ﾠ
Power ﾠ
Consumption ﾠ ﾠ
8.14 ﾠ % ﾠ December-ﾭ ﾠ2008 ﾠ
4 ﾠ Sp.Oil ﾠ
Consumption ﾠ ﾠ
0.032 ﾠ (ml/Kwh) ﾠ February-ﾭ ﾠ2009 ﾠ
5 ﾠ Specific ﾠCoal ﾠ
Consumption ﾠ ﾠ
0.634 ﾠ (Kg/Kwh) ﾠ November-ﾭ2008 ﾠ
6 ﾠ Heat ﾠRate ﾠ ﾠ 2121.09 ﾠ Kcal ﾠ/Kwh) ﾠ ﾠ July-ﾭ2008 ﾠ
7 ﾠ DM ﾠmake ﾠUp ﾠ ﾠ 1.56 ﾠ % ﾠ March-ﾭ2009 ﾠ
 ﾠ ﾠ
The ﾠtable ﾠ9 ﾠclearly ﾠshows ﾠthat ﾠthere ﾠwas ﾠhighest ﾠactual ﾠgeneration ﾠof ﾠelectricity ﾠ
i.e. ﾠ313.34 ﾠthat ﾠis ﾠmuch ﾠabove ﾠthe ﾠinstalled ﾠgeneration ﾠi.e. ﾠ151.02 ﾠMU ﾠin ﾠthe ﾠ
month ﾠ of ﾠ March, ﾠ 2009 ﾠ Similarly ﾠ highest ﾠ PLF ﾠ was ﾠ maintained ﾠ at ﾠ 100.75 ﾠ % ﾠ in ﾠ
February ﾠmonth ﾠfor ﾠthe ﾠyear ﾠ2009. ﾠThe ﾠ ﾠparameters ﾠrelating ﾠto ﾠ ﾠ ﾠauxillary ﾠpower ﾠ
consumption ﾠ(8.14 ﾠ%) ﾠ, ﾠspecific ﾠoil ﾠconsumption ﾠ(0.032 ﾠml/Kwh), ﾠspecific ﾠcoal ﾠ
consumption ﾠ(Kg/Kwh) ﾠ, ﾠHeat ﾠrate ﾠ(2121.09 ﾠKcal/Kwh), ﾠDM ﾠmake ﾠUP ﾠ(1.56 ﾠ%) ﾠ ﾠ
are ﾠ all ﾠ maintained ﾠ at ﾠ low ﾠ level ﾠ in ﾠ comparison ﾠ with ﾠ the ﾠ target ﾠ values ﾠ for ﾠ the ﾠ
months ﾠ of ﾠ February ﾠ (2009), ﾠ December ﾠ (2008), ﾠ February ﾠ (2009), ﾠ November ﾠ
(2008), ﾠJuly ﾠ(2008) ﾠand ﾠMarch ﾠ(2009). ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
Over ﾠView ﾠof ﾠsample ﾠHydel ﾠPower ﾠStations ﾠin ﾠAndhra ﾠPradesh ﾠ ﾠ
 ﾠ
APGENCO ﾠhas ﾠtotal ﾠinstalled ﾠcapacity ﾠof ﾠ65609 ﾠMW ﾠand ﾠit ﾠstands ﾠthird ﾠin ﾠterms ﾠ
of ﾠlargest ﾠutility ﾠin ﾠthe ﾠcountry. ﾠIt ﾠhas ﾠthe ﾠhighest ﾠhydro ﾠcapacity ﾠof ﾠ3588.4 ﾠMW. ﾠIt ﾠ
is ﾠcurrently ﾠoperating ﾠ16 ﾠhydro ﾠpower ﾠstations ﾠincluding ﾠone ﾠwind ﾠpower ﾠstation. ﾠ
The ﾠselected ﾠhydel ﾠpower ﾠprojects ﾠfor ﾠthe ﾠstudy ﾠincludes ﾠSrisailam, ﾠNagarjuna ﾠ
Sagar ﾠand ﾠLower ﾠand ﾠUpper ﾠSileru ﾠpower ﾠStations. ﾠ ﾠ ﾠThe ﾠriver ﾠKrishna ﾠis ﾠone ﾠof ﾠ
the ﾠmain ﾠriver ﾠsystems ﾠin ﾠpeninsular ﾠIndia ﾠand ﾠits ﾠbasin ﾠcontinues ﾠto ﾠbe ﾠcradle ﾠof ﾠ
civilization. ﾠSrisailam ﾠand ﾠNagarjuna ﾠSagar ﾠdams ﾠare ﾠconstructed ﾠon ﾠthis ﾠriver ﾠ
and ﾠthey ﾠform ﾠlargest ﾠmanmade ﾠlakes ﾠwith ﾠa ﾠcombined ﾠstorage ﾠcapacity ﾠof ﾠ672 ﾠ
TMCft. ﾠ This ﾠ contributes ﾠ to ﾠ the ﾠ development ﾠ of ﾠ hydel ﾠ power ﾠ both ﾠ in ﾠ the ﾠ
conventional ﾠas ﾠwell ﾠas ﾠpumped ﾠstorage ﾠmode. ﾠThe ﾠSrisailam ﾠdam ﾠforms ﾠthe ﾠ
upper ﾠreservoir ﾠwith ﾠa ﾠgross ﾠstorage ﾠof ﾠ263.64 ﾠTMCft ﾠwhere ﾠas ﾠNagarjuna ﾠSagar ﾠdam ﾠis ﾠconcerned ﾠit ﾠis ﾠ100 ﾠkms ﾠdown ﾠstream ﾠof ﾠthe ﾠriver ﾠand ﾠfrom ﾠSrisailam ﾠ
forms ﾠ the ﾠ lower ﾠ reservoir ﾠ with ﾠ a ﾠ gross ﾠ storage ﾠ of ﾠ 408 ﾠ TMC ﾠ ft. ﾠ The ﾠ storage ﾠ
capacities ﾠof ﾠreservoir ﾠare ﾠas ﾠfollows: ﾠ ﾠ
 ﾠ
Reservoir ﾠ Gross ﾠStorage ﾠin ﾠ
TMCft ﾠ
Live ﾠ Storage ﾠ in ﾠ
TMCft ﾠ ﾠ




















SRISAILAM ﾠ LEFT ﾠ CANAL ﾠ POWER ﾠ HOUSE ﾠ (SLCPH) ﾠ IN ﾠ RAYALASEEMA ﾠ
REGION ﾠ ﾠ




the ﾠtop. ﾠThe ﾠspill ﾠway ﾠiV¶ORQJDQGKDVQR¶VUDGLDOFUHVWJDWHVRI
;¶P;P7KLVKDVEHHQVWUXFWXUHGLQVXFKDZD\WR
GLVFKDUJHDPD[LPXPIORRGRIODNKFXVHFV7KHVLOOOHYHORIWKHGDPLV¶
(252.984 ﾠ m). ﾠ The ﾠ construction ﾠ of ﾠ the ﾠ dam ﾠ and ﾠ section ﾠ of ﾠ crest ﾠ gates ﾠ were ﾠ
completed ﾠduring ﾠ1984. ﾠThe ﾠselected ﾠhydel ﾠpower ﾠprojects ﾠSrisailam ﾠRight ﾠBank ﾠ
has ﾠan ﾠinstalled ﾠcapacity ﾠof ﾠ7 ﾠx ﾠ110 ﾠ= ﾠ770 ﾠMW ﾠwith ﾠa ﾠconventional ﾠmode ﾠof ﾠ
operation, ﾠwhereas ﾠleft ﾠbank ﾠcomprises ﾠan ﾠinstalled ﾠcapacity ﾠof ﾠ6 ﾠx ﾠ150 ﾠ= ﾠ900 ﾠ
MW ﾠwith ﾠa ﾠpumped ﾠstorage ﾠas ﾠthe ﾠmode ﾠof ﾠoperation. ﾠ ﾠ
 ﾠ
Srisailam ﾠRight ﾠCanal ﾠPower ﾠHouse ﾠ(SRCPH) ﾠ ﾠ
 ﾠ
This ﾠpower ﾠstation ﾠon ﾠthe ﾠRight ﾠBank ﾠconsists ﾠof ﾠseven ﾠgenerating ﾠunits ﾠof ﾠ110 ﾠ
MW ﾠcapacity ﾠeach. ﾠThis ﾠstation ﾠis ﾠoperated ﾠat ﾠits ﾠfull ﾠcapacity ﾠas ﾠa ﾠbase ﾠload ﾠ
station ﾠduring ﾠprospective ﾠperiods ﾠof ﾠrainy ﾠseason ﾠas ﾠthe ﾠriver ﾠKrishna ﾠreceives ﾠ
its ﾠflows ﾠand ﾠabundant ﾠsurpluses ﾠare ﾠexperienced ﾠduring ﾠthis ﾠperiod. ﾠDuring ﾠpost ﾠ
monsoon ﾠseason ﾠthe ﾠstorage ﾠin ﾠthe ﾠreservoir ﾠis ﾠoptimally ﾠutilized ﾠto ﾠmeet ﾠthe ﾠ
peaking ﾠrequirement ﾠof ﾠthe ﾠsystem. ﾠThe ﾠcommissioned ﾠdetails ﾠof ﾠSrisailam ﾠRight ﾠ
Bank ﾠPower ﾠHouse ﾠwith ﾠ7 ﾠx ﾠ110 ﾠMW= ﾠ770 ﾠMW ﾠcan ﾠbe ﾠenumerated ﾠas ﾠfollows ﾠ
Stage-ﾭ ﾠI ﾠand ﾠStage ﾠ±II ﾠ
Unit ﾠ1 ﾠ 30.08.1982 ﾠ Unit ﾠ5 ﾠ 31.3.1986 ﾠ
 ﾠUnit ﾠ2 ﾠ 14.12.1982 ﾠ Unit ﾠ6 ﾠ 30.10.1986 ﾠ
Unit ﾠ3 ﾠ 19.11.1983 ﾠ Unit ﾠ7 ﾠ 15.03.1987 ﾠ
Unit ﾠ4 ﾠ 27.08.1984 ﾠ  ﾠ  ﾠ
 ﾠ ﾠ
 ﾠ
Table: ﾠ10 ﾠSrisailam ﾠRight ﾠBank ﾠPower ﾠHouse: ﾠPerformance ﾠDetails ﾠ ﾠ
Full ﾠReservoir ﾠLevel: ﾠ265.75 ﾠMts/885 ﾠFts ﾠ  ﾠ  ﾠ
MDDL: ﾠ ﾠ245.37 ﾠMts/805 ﾠFts ﾠ ﾠ ﾠ  ﾠ ﾠ
Description ﾠ ﾠ 2001-ﾭ02 ﾠ 2002-ﾭ03 ﾠ 2003-ﾭ04 ﾠ 2004-ﾭ05 ﾠ 2005-ﾭ06 ﾠ 2006-ﾭ07 ﾠ 2007-ﾭ08 ﾠ




1942 ﾠ 538.650 ﾠ 307.672 ﾠ 941.043 ﾠ 1489.429 ﾠ 1750.187 ﾠ 1451.667 ﾠ
Running ﾠ
Hours ﾠ as ﾠ
Generation ﾠ ﾠ
17878:48 ﾠ 6592:31 ﾠ 3341:41 ﾠ 8418:38 ﾠ 15584:55 ﾠ 18515:55 ﾠ 6510:28 ﾠ
Max. ﾠLoad ﾠin ﾠ

















Hours ﾠ of ﾠ the ﾠ
Station ﾠ ﾠ




in ﾠ Million ﾠ
Cubic ﾠMeters ﾠ ﾠ




































in ﾠMU ﾠ ﾠ
6.03 ﾠ 3.05 ﾠ 2.17 ﾠ 3.74 ﾠ 6.07 ﾠ 6.6 ﾠ 4.5 ﾠ
Highest ﾠ
Generation ﾠ
in ﾠa ﾠmonth ﾠ
363.775 ﾠ 137.443 ﾠ 141.857 ﾠ 268.458 ﾠ 435.728 ﾠ 439.1090 ﾠ 432.575 ﾠ
Highest ﾠ
Generation ﾠ
in ﾠa ﾠDay ﾠ ﾠ
 ﾠ  ﾠ  ﾠ 17.832 ﾠ 16.094 ﾠ 16.545 ﾠ 16.332 ﾠ
 ﾠ
The ﾠinstalled ﾠcapacity ﾠof ﾠSrisailam ﾠRight ﾠBank ﾠPower ﾠHouse ﾠwas ﾠ770 ﾠMW. ﾠThe ﾠ
per ﾠday ﾠinstalled ﾠcapacity ﾠgeneration ﾠfor ﾠone ﾠunit ﾠis ﾠcalculated ﾠas ﾠfollows: ﾠThe ﾠper ﾠ
day ﾠunit ﾠgeneration ﾠof ﾠelectricity ﾠ= ﾠ770 ﾠx ﾠ24 ﾠhrs ﾠ= ﾠ18480/1000 ﾠ= ﾠ18.48. ﾠAs ﾠfar ﾠas ﾠ
month ﾠis ﾠconcerned ﾠit ﾠis ﾠsupposed ﾠto ﾠgenerate ﾠelectricity ﾠof ﾠ554.4 ﾠMU. ﾠThe ﾠtable ﾠ
10 ﾠportrays ﾠthe ﾠundermining ﾠperformance ﾠof ﾠproduction ﾠof ﾠelectricity, ﾠ which ﾠis ﾠ
less ﾠin ﾠcomparison ﾠwith ﾠthe ﾠdesigned ﾠvalue ﾠfor ﾠthe ﾠyears ﾠ2001-ﾭ02 ﾠ(363.775 ﾠMU), ﾠ
2002-ﾭ03 ﾠ(137.443 ﾠMU), ﾠand ﾠ2003-ﾭ04 ﾠ(141.857 ﾠMU), ﾠso ﾠon ﾠand ﾠso ﾠforth ﾠup ﾠto ﾠ
2007-ﾭ08 ﾠ (432.575 ﾠ MU). ﾠ However ﾠ the ﾠ water ﾠ drawn ﾠ for ﾠ generation ﾠ in ﾠ thousand ﾠ
million ﾠcubic ﾠfeet ﾠwas ﾠhighest ﾠfor ﾠthe ﾠyear ﾠ2001-ﾭ02. ﾠThe ﾠmaximum ﾠreservoir ﾠlevel ﾠ
was ﾠmaintained ﾠfor ﾠthe ﾠfollowing ﾠdates ﾠ15/10/01, ﾠ27/08/02 ﾠso ﾠon ﾠand ﾠso ﾠforth ﾠin ﾠ
the ﾠrange ﾠof ﾠ885 ﾠfeet ﾠwhere ﾠas ﾠminimum ﾠreservoir ﾠlevel ﾠwas ﾠmaintained ﾠin ﾠthe ﾠrange ﾠof ﾠ739.99 ﾠfeet ﾠto ﾠ806 ﾠfeet ﾠfor ﾠthe ﾠfollowing ﾠdates ﾠ28/07/01 ﾠetc ﾠas ﾠshown ﾠin ﾠ
the ﾠtable. ﾠThe ﾠrunning ﾠhours ﾠas ﾠfar ﾠas ﾠgeneration ﾠis ﾠconcerned ﾠrecorded ﾠhighest ﾠ
for ﾠ2001-ﾭ02 ﾠ(17878:48 ﾠhrs), ﾠ2005-ﾭ06 ﾠ(15584:55) ﾠand ﾠ2006-ﾭ07 ﾠ(18515:55). ﾠThe ﾠ
highest ﾠmaximum ﾠload ﾠin ﾠthe ﾠrange ﾠof ﾠabove ﾠ700 ﾠMW ﾠwas ﾠnotified ﾠfor ﾠthe ﾠyears ﾠ
2001-ﾭ02, ﾠ2004-ﾭ05, ﾠ2005-ﾭ06, ﾠ2006-ﾭ07. ﾠTherefore ﾠit ﾠcan ﾠbe ﾠconcluded ﾠthat ﾠfor ﾠall ﾠ
the ﾠ 7 ﾠ units, ﾠ the ﾠ actual ﾠ generation ﾠ is ﾠ much ﾠ below ﾠ the ﾠ target ﾠ achievement ﾠ of ﾠ
generation ﾠfor ﾠthe ﾠyear ﾠ2001-ﾭ02 ﾠto ﾠ2004-ﾭ05. ﾠFor ﾠthe ﾠremaining ﾠyears ﾠ2005-ﾭ06 ﾠto ﾠ
2007-ﾭWKHDFWXDOJHQHUDWLRQVZDVPXFKKLJKHUWKDQWKHWDUJHWRQH¶VGHVSLWH
the ﾠhard ﾠcore ﾠfact ﾠthat ﾠits ﾠactual ﾠgeneration ﾠwas ﾠmuch ﾠlower ﾠthan ﾠthe ﾠdesigned ﾠ
values ﾠ(year ﾠwise) ﾠthat ﾠstood ﾠat ﾠ6745.2 ﾠMU. ﾠ ﾠThe ﾠunderlying ﾠreason ﾠfor ﾠthis ﾠplight ﾠ
of ﾠsituation ﾠwas ﾠshortage ﾠof ﾠwater ﾠespecially ﾠduring ﾠsummer ﾠmonths ﾠthrough ﾠout ﾠ
all ﾠthe ﾠyears. ﾠ ﾠ ﾠ
 ﾠ
Srisailam ﾠLeft ﾠBank ﾠPower ﾠHouse ﾠ
 ﾠ
Keeping ﾠin ﾠview ﾠof ﾠthe ﾠdetermination ﾠof ﾠallocation ﾠof ﾠwater ﾠby ﾠthe ﾠtribunal ﾠand ﾠ
taking ﾠ in ﾠ to ﾠ account ﾠ the ﾠ huge ﾠ surpluses ﾠ that ﾠ are ﾠ overflowing ﾠ the ﾠ dam, ﾠ it ﾠ was ﾠ
considered ﾠthat ﾠthe ﾠadditional ﾠgenerating ﾠcapacity ﾠcould ﾠbe ﾠinstalled ﾠto ﾠtap ﾠthe ﾠ
monsoonal ﾠelectric ﾠenergy ﾠas ﾠwell ﾠas ﾠto ﾠoffer ﾠpeaking ﾠcapacity ﾠto ﾠthe ﾠsystem. ﾠ
Taking ﾠin ﾠto ﾠaccount, ﾠthe ﾠlimitation ﾠof ﾠright ﾠbank ﾠpower ﾠhouse, ﾠthe ﾠleft ﾠbank ﾠwas ﾠ
conceived. ﾠAn ﾠ intake ﾠwas ﾠ provided ﾠfor ﾠthe ﾠproposed ﾠpower ﾠhouse ﾠ on ﾠ the ﾠ left ﾠ
bank ﾠ (1000 ﾠ MW) ﾠ capacity ﾠ before ﾠ water ﾠ is ﾠ impounded ﾠ in ﾠ the ﾠ reservoir. ﾠ The ﾠ
reservoir ﾠFRPSULVHVRIWUDVKUDFNVHQWU\WXQQHO¶GLDPHWHUZLWKLQYHUWIHHW
gate ﾠ shaft ﾠ with ﾠ 3 ﾠ no.s ﾠ gates ﾠ and ﾠ a ﾠ short ﾠ exit ﾠ tunnel. ﾠ This ﾠ facilitates ﾠ the ﾠ
construction ﾠof ﾠhead ﾠrace ﾠtunnel ﾠand ﾠother ﾠrelated ﾠworks ﾠof ﾠleft ﾠbank, ﾠwith ﾠout ﾠ
affecting ﾠthe ﾠreservoir ﾠlevel. ﾠFrom ﾠthis ﾠit ﾠcan ﾠbe ﾠsaid ﾠthat ﾠthe ﾠSrisailam ﾠleft ﾠBank ﾠ
power ﾠhouse ﾠis ﾠcompletely ﾠunderground ﾠand ﾠis ﾠ50 ﾠm ﾠbelow ﾠthe ﾠKrishna ﾠRiver ﾠbed ﾠ
level ﾠitself. ﾠ
 ﾠ
The ﾠpumped ﾠstorage ﾠscheme ﾠof ﾠthe ﾠLeft ﾠbank ﾠpower ﾠhouse ﾠcomprises ﾠof ﾠthe ﾠ
following ﾠfeatures ﾠ
 ﾠ To ﾠ tap ﾠ seasonal ﾠ electric ﾠ energy ﾠ varying ﾠ from ﾠ 700 ﾠ MU ﾠ to ﾠ 2000 ﾠ MU ﾠ
annually. ﾠ
 ﾠ To ﾠput ﾠleft ﾠand ﾠright ﾠbank ﾠpower ﾠhouses ﾠon ﾠ an ﾠoperational ﾠmode ﾠwith ﾠ
reduced ﾠload ﾠfactors ﾠto ﾠmeet ﾠthe ﾠpeak ﾠdemand. ﾠ
 ﾠ To ﾠresort ﾠto ﾠpumping ﾠoperation ﾠand ﾠsupport ﾠthe ﾠelectric ﾠgrid ﾠduring ﾠpeak ﾠ
time. ﾠ




th ﾠunits ﾠfrom ﾠ2000 ﾠto ﾠ2008-ﾭ09 ﾠthere ﾠwas ﾠlimited ﾠloads ﾠto ﾠ
the ﾠlevel ﾠof ﾠ110 ﾠunit ﾠand ﾠ120 ﾠunits. ﾠThat ﾠis ﾠwhy ﾠin ﾠsome ﾠmonths ﾠof ﾠa ﾠyear ﾠ
there ﾠwas ﾠgeneration ﾠloss. ﾠDue ﾠto ﾠthis ﾠpumping ﾠsystem ﾠfacility, ﾠthere ﾠwas ﾠ
no ﾠwater ﾠshortage. ﾠ
 ﾠ
The ﾠmerits ﾠof ﾠthe ﾠpumped ﾠstorage ﾠscheme ﾠcan ﾠbe ﾠlisted ﾠas ﾠfollows ﾠ
a) ﾠ The ﾠfirst ﾠand ﾠforemost ﾠadvantage ﾠis ﾠin ﾠthe ﾠflexibility ﾠit ﾠimparts ﾠto ﾠthe ﾠpower ﾠ
system. ﾠb) ﾠ Units ﾠ were ﾠ rated ﾠ in ﾠ such ﾠ a ﾠ way ﾠ that ﾠ to ﾠ increase ﾠ the ﾠ generation ﾠto ﾠ full ﾠ
output/ ﾠcapacity ﾠeven ﾠin ﾠone ﾠminute ﾠor ﾠeven ﾠless. ﾠ
c) ﾠ The ﾠpumped ﾠstorage ﾠplant ﾠcan ﾠbe ﾠused ﾠfor ﾠstoring ﾠsurplus ﾠelectric ﾠenergy ﾠ
in ﾠ upper ﾠ reservoirs ﾠ having ﾠ enough ﾠ live-ﾭcapacity ﾠ for ﾠ seasonal ﾠ storage ﾠ
especially ﾠduring ﾠsummer ﾠseason. ﾠ
d) ﾠ The ﾠ plant ﾠ Load ﾠ Factor ﾠ of ﾠ the ﾠ power ﾠ station ﾠ can ﾠ be ﾠ meticulously ﾠ be ﾠ
improved ﾠby ﾠproviding ﾠdemand ﾠtop ﾠthe ﾠpower ﾠsystem ﾠduring ﾠnight ﾠtime ﾠby ﾠ
taking ﾠpumping ﾠover. ﾠ
e) ﾠ Above ﾠ all, ﾠ the ﾠ units ﾠ can ﾠ be ﾠ operated ﾠ as ﾠ synchronous ﾠ condensers ﾠ for ﾠ
supplying ﾠ reactive ﾠ power ﾠ and ﾠ for ﾠ meeting ﾠ the ﾠ increased ﾠ peaking ﾠ
demands. ﾠ Therefore ﾠ it ﾠ can ﾠ be ﾠ rightly ﾠ remarked ﾠ that ﾠ the ﾠ Srisailam ﾠ Left ﾠ




The ﾠSrisailam ﾠLeft ﾠBank ﾠ Power ﾠHouse ﾠfacilitates ﾠ adding ﾠ up ﾠof ﾠ surplus ﾠ off ﾠ
peak ﾠthermal ﾠpower ﾠin ﾠthe ﾠsystem ﾠto ﾠsupply ﾠit ﾠduring ﾠpeak ﾠhours. ﾠA ﾠpart ﾠfrom ﾠ
this, ﾠit ﾠalso ﾠgenerates ﾠcheap ﾠconventional ﾠenergy ﾠwith ﾠmonsoon ﾠsurplus ﾠflow ﾠ
in ﾠthe ﾠriver. ﾠIts ﾠadditional ﾠmerits ﾠare ﾠstabilization ﾠof ﾠthe ﾠgrid ﾠand ﾠimproved ﾠ
voltage ﾠare ﾠthe ﾠadditional ﾠadvantages. ﾠThe ﾠSrisailam ﾠLeft ﾠbank ﾠPower ﾠHouse ﾠ
with ﾠ6x150 ﾠMW ﾠ= ﾠ900 ﾠMW, ﾠcomprises ﾠthe ﾠfollowing ﾠ ﾠ
 ﾠ
Unit ﾠ1 ﾠ 26.04.2001 ﾠ
Unit ﾠ2 ﾠ 12.11.2001 ﾠ
Unit ﾠ3 ﾠ 19.04.2002 ﾠ
Unit ﾠ4 ﾠ 29.11.2002 ﾠ
Unit ﾠ5 ﾠ 28.03.2003 ﾠ
Unit ﾠ6 ﾠ ﾠ 04.09.2003 ﾠ
 ﾠ ﾠ
Table ﾠ11: ﾠSrisailam ﾠLeft ﾠBank ﾠPower ﾠHouse: ﾠPerformance ﾠDetails ﾠ ﾠ ﾠ
Description ﾠ ﾠ 2001-ﾭ02 ﾠ 2002-ﾭ03 ﾠ 2003-ﾭ04 ﾠ 2004-ﾭ05 ﾠ 2005-ﾭ06 ﾠ 2006-ﾭ07 ﾠ 2007-ﾭ08 ﾠ




381.517 ﾠ 557.694 ﾠ 327.599 ﾠ 1411.634 ﾠ 2233.214 ﾠ 251.698 ﾠ 1793.804 ﾠ
Running ﾠ Hrs ﾠ
as ﾠGenerator ﾠ
2091:53 ﾠ 2304:22 ﾠ 1516:28 ﾠ 3154:21 ﾠ 15648:44 ﾠ 17660:54 ﾠ 12825:59 ﾠ
Running ﾠ hrs ﾠ
as ﾠpump ﾠ
1:34 ﾠ 7:31 ﾠ 3:43 ﾠ 0:26 ﾠ 1699:22 ﾠ 2492:12 ﾠ 0 ﾠ
Running ﾠ hrs ﾠ
as ﾠSCG/PC ﾠ
0:35 ﾠ 7:0 ﾠ 36:12 ﾠ 0:15 ﾠ 252:36 ﾠ 293:35 ﾠ 0 ﾠ
Total ﾠ
Running ﾠhrs ﾠ
2093:22 ﾠ 2318:53 ﾠ 1551:07 ﾠ 3155:02 ﾠ 17600:42 ﾠ 20446:41 ﾠ 12825:59 ﾠ




















































































































































The ﾠinstalled ﾠcapacity ﾠof ﾠSrisailam ﾠLeft ﾠBank ﾠPower ﾠHouse ﾠwas ﾠ900 ﾠMW. ﾠThe ﾠper ﾠ
day ﾠinstalled ﾠcapacity ﾠgeneration ﾠfor ﾠone ﾠunit ﾠis ﾠcalculated ﾠas ﾠfollows: ﾠThe ﾠper ﾠ
day ﾠunit ﾠgeneration ﾠof ﾠelectricity ﾠis ﾠ900 ﾠx ﾠ24 ﾠhrs ﾠ= ﾠ21600 ﾠ= ﾠ21.6 ﾠMU. ﾠMonthly ﾠit ﾠ ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ100 ﾠ
generates ﾠelectricity ﾠto ﾠthe ﾠlevel ﾠof ﾠ648 ﾠMU. ﾠThe ﾠtable ﾠ11 ﾠclearly ﾠreveals ﾠthe ﾠslow ﾠ
performance ﾠof ﾠSrisailam ﾠLeft ﾠBank ﾠPower ﾠHouse. ﾠThe ﾠactual ﾠgeneration ﾠfor ﾠthe ﾠ
years ﾠ 2001-ﾭ02 ﾠ to ﾠ 2007-ﾭ08 ﾠ was ﾠ much ﾠ less ﾠ than ﾠ the ﾠ installed ﾠ generation. ﾠ For ﾠ
example ﾠfor ﾠthe ﾠyear ﾠ2007-ﾭ08, ﾠthe ﾠactual ﾠgeneration ﾠof ﾠelectricity ﾠper ﾠmonth ﾠwas ﾠ
587.224 ﾠMU, ﾠthat ﾠis ﾠmuch ﾠless ﾠthan ﾠthe ﾠinstalled ﾠgeneration ﾠthat ﾠstood ﾠat ﾠ648 ﾠ
MU. ﾠThe ﾠwater ﾠdrawn ﾠfor ﾠgeneration ﾠof ﾠelectricity ﾠfor ﾠ2005-ﾭ06 ﾠto ﾠ2007-ﾭ08 ﾠwas ﾠon ﾠ
rise ﾠfrom ﾠ417.67 ﾠTMC ﾠto ﾠ463.034 ﾠon ﾠall ﾠthe ﾠdates ﾠi.e. ﾠfrom ﾠ15/10/01 ﾠto ﾠ29/08/09 ﾠ
at ﾠ885 ﾠfeet. ﾠThe ﾠmaximum ﾠload ﾠin ﾠGeneration ﾠmode ﾠwas ﾠrecorded ﾠin ﾠthe ﾠyear ﾠ
2007-ﾭ08 ﾠto ﾠthe ﾠlevel ﾠof ﾠ978 ﾠMW ﾠand ﾠthe ﾠminimum ﾠload ﾠwas ﾠnotified ﾠat ﾠ184 ﾠMW ﾠ
for ﾠthe ﾠyear ﾠ2001-ﾭ02. ﾠ ﾠ
 ﾠ










rge ﾠ in ﾠ
TMC ﾠ
Water ﾠ Lifted ﾠ in ﾠ
TMC ﾠ ﾠ
1 ﾠ 26-ﾭ04-ﾭ2001 ﾠ 17-ﾭ05-ﾭ2002 ﾠ 2001-ﾭ02 ﾠ 381.5 ﾠ 63.8 ﾠ 0.0305 ﾠ
2 ﾠ 12-ﾭ11-ﾭ2001 ﾠ 12-ﾭ12-ﾭ2001 ﾠ 2002-ﾭ03 ﾠ 557.7 ﾠ 106.3 ﾠ 0.1755 ﾠ
3 ﾠ 19-ﾭ04-ﾭ2002 ﾠ 16-ﾭ05-ﾭ2002 ﾠ 2003-ﾭ04 ﾠ 327.6 ﾠ 60.4 ﾠ 0.0427 ﾠ
4 ﾠ 29-ﾭ11-ﾭ2002 ﾠ 13-ﾭ11-ﾭ2003 ﾠ 2004-ﾭ05 ﾠ 1411.6 ﾠ 235.13 ﾠ 0.0067 ﾠ
5 ﾠ 28-ﾭ03-ﾭ2003 ﾠ 01-ﾭ12-ﾭ2003 ﾠ 2005-ﾭ06 ﾠ 2233.2 ﾠ 417.67 ﾠ 35.7685 ﾠ
6 ﾠ 04-ﾭ09-ﾭ2003 ﾠ 04-ﾭ12-ﾭ2003 ﾠ 2006-ﾭ07 ﾠ 2511.7 ﾠ 463.03 ﾠ 55.5904 ﾠ
 ﾠ
One ﾠadvantage ﾠof ﾠthe ﾠSrisailam ﾠLeft ﾠbank ﾠwas ﾠduring ﾠthe ﾠcommissioning ﾠdates ﾠof ﾠ
the ﾠunits ﾠboth ﾠat ﾠthe ﾠGenerator ﾠand ﾠPump ﾠmode ﾠas ﾠwell ﾠas ﾠfor ﾠthe ﾠlater ﾠyears, ﾠ
there ﾠwas ﾠan ﾠincrease ﾠin ﾠgeneration ﾠcontinuously ﾠvis-ﾭavis ﾠthe ﾠdischarge ﾠof ﾠwater ﾠ
in ﾠTMC ﾠ. ﾠFor ﾠExample ﾠboth ﾠat ﾠgeneration ﾠand ﾠpump ﾠmode ﾠfor ﾠthe ﾠyears ﾠ26-ﾭ04-ﾭ
2001 ﾠand ﾠ17-ﾭ05-ﾭ2002 ﾠthe ﾠgeneration ﾠincreased ﾠfrom ﾠ381.517 ﾠMU ﾠto ﾠ2511.69 ﾠMU ﾠ ﾠ
till ﾠto ﾠ04-ﾭ09-ﾭ2003 ﾠ. ﾠSimultaneously ﾠthe ﾠdischarge ﾠof ﾠwater ﾠalso ﾠincreased ﾠfrom ﾠ
63.82 ﾠTMC ﾠto ﾠ463.03 ﾠTMC ﾠat ﾠgenerator ﾠmode ﾠand ﾠat ﾠpump ﾠmode ﾠthe ﾠlifting ﾠrose ﾠ
at ﾠthe ﾠlevel ﾠof ﾠ0.0305 ﾠTMC ﾠto ﾠ55.5904 ﾠTMC. ﾠ ﾠ ﾠ ﾠ
 ﾠ
NAGARJUNA ﾠ SAGAR ﾠ LEFT ﾠ CANAL ﾠ POWER ﾠ HOUSE ﾠ (NSLCPH) ﾠ IN ﾠ
TELANGANA ﾠREGION ﾠ
 ﾠ
7KH 1DJDUMXQD 6DJDU GDP LV WKH :RUOG¶V ODUJHVW PDVRQU\ GDP EXLOW DFURVV
Krishna ﾠRiver ﾠin ﾠNagarjuna ﾠSagar, ﾠNalgonda ﾠDistrict ﾠof ﾠAP, ﾠIndia. ﾠIt ﾠis ﾠa ﾠdown ﾠ
stream ﾠ to ﾠ the ﾠ Nagarjuna ﾠ sagar ﾠ reservoir ﾠ with ﾠ a ﾠ capacity ﾠ up ﾠ to ﾠ 11,472 ﾠ million ﾠ
cubic ﾠmeters ﾠwhicKLVWKH:RUOG¶VODUJHVWPDQPDGHODNH7KHGDPLVIHHWWDOO
and ﾠ16 ﾠkm ﾠlong ﾠwith ﾠ26 ﾠgates ﾠand ﾠthe ﾠconcrete ﾠwall ﾠis ﾠof ﾠ6 ﾠfeet ﾠthickness. ﾠThe ﾠ
hydro ﾠelectric ﾠplant ﾠof ﾠNagarjuna ﾠSagar ﾠhas ﾠa ﾠpower ﾠgeneration ﾠcapacity ﾠof ﾠ815.6 ﾠ
MW ﾠwith ﾠ8 ﾠunits ﾠ(1 ﾠx ﾠ110 ﾠMW ﾠ+ ﾠ7 ﾠx ﾠ100.8 ﾠMW). ﾠFirst ﾠunit ﾠwas ﾠcommissioned ﾠon ﾠ
7
th ﾠMarch ﾠ1978 ﾠand ﾠ8 ﾠth ﾠunit ﾠon ﾠ24
th ﾠDecember ﾠ1985. ﾠThe ﾠRight ﾠCanal ﾠPlant ﾠhas ﾠ
a ﾠpower ﾠgeneration ﾠcapacity ﾠof ﾠ90 ﾠMW ﾠwith ﾠ3 ﾠunits ﾠof ﾠ30 ﾠMW ﾠeach. ﾠThe ﾠLeft ﾠ
Canal ﾠplant ﾠhas ﾠa ﾠpower ﾠgeneration ﾠcapacity ﾠof ﾠ60 ﾠMW ﾠwith ﾠ2 ﾠunits ﾠof ﾠ30 ﾠMW ﾠ
each. ﾠ ﾠ
 ﾠ
Nagarjuna ﾠsagar ﾠMain ﾠPower ﾠHouse ﾠ ﾠ ﾠ
The ﾠ installed ﾠ capacity ﾠ of ﾠ Nagarjuna ﾠ Sagar ﾠ main ﾠ power ﾠ house ﾠ (NSMPH) ﾠ was ﾠ
815.6 ﾠMW. ﾠThe ﾠper ﾠday ﾠinstalled ﾠcapacity ﾠgeneration ﾠfor ﾠone ﾠunit ﾠis ﾠcalculated ﾠas ﾠ
follows. ﾠThe ﾠper ﾠday ﾠunit ﾠgeneration ﾠof ﾠelectricity ﾠ= ﾠ815.6 ﾠx24 ﾠhrs ﾠ= ﾠ19574.4/1000 ﾠ
= ﾠ19.57 ﾠMU. ﾠAs ﾠfar ﾠas ﾠmonth ﾠis ﾠconcerned ﾠit ﾠis ﾠsupposed ﾠto ﾠgenerate ﾠelectricity ﾠof ﾠ





 ﾠTable ﾠ12: ﾠInstalled ﾠVs ﾠActual ﾠGeneration ﾠof ﾠElectricity ﾠ
 ﾠ ﾠ ﾠ

















































































































































































The ﾠinstalled ﾠcapacity ﾠof ﾠNagarjuna ﾠSagar ﾠLeft ﾠCanal ﾠpower ﾠhouse ﾠwas ﾠ60 ﾠMW. ﾠ
The ﾠper ﾠday ﾠinstalled ﾠcapacity ﾠgeneration ﾠfor ﾠone ﾠunit ﾠis ﾠ60 ﾠx ﾠ24 ﾠ= ﾠ1440/1000 ﾠ= ﾠ
1.44 ﾠMU. ﾠThe ﾠper ﾠmonth ﾠelectricity ﾠgeneration ﾠis ﾠ1.44 ﾠx30 ﾠ= ﾠ43.2 ﾠMU. ﾠFor ﾠthe ﾠ
year ﾠ2007-ﾭ08 ﾠ(see ﾠtable ﾠ12), ﾠNSMPH ﾠthe ﾠinstalled ﾠgeneration ﾠwas ﾠmore ﾠthan ﾠthe ﾠ
actual ﾠgeneration ﾠin ﾠall ﾠthe ﾠmonths ﾠexcept ﾠduring ﾠfew ﾠmonths. ﾠFor ﾠinstance, ﾠfor ﾠ
the ﾠmonth ﾠof ﾠOctober ﾠthe ﾠactual ﾠgeneration ﾠof ﾠelectricity ﾠwas ﾠ296.1 ﾠMU ﾠwhich ﾠis ﾠ
less ﾠthan ﾠthe ﾠinstalled ﾠgeneration ﾠi.e. ﾠ587.1 ﾠMU ﾠexcept ﾠfor ﾠmonths ﾠlike ﾠAugust ﾠ
and ﾠ September, ﾠ the ﾠ actual ﾠ generation ﾠ was ﾠ more ﾠ than ﾠ the ﾠ installed, ﾠ due ﾠ to ﾠ
surplus ﾠwater. ﾠHowever ﾠduring ﾠlean ﾠseasons ﾠi.e. ﾠFebruary, ﾠMarch, ﾠApril, ﾠMay ﾠand ﾠ
June ﾠthere ﾠwas ﾠmeager ﾠproduction ﾠof ﾠelectricity ﾠdue ﾠto ﾠchronic ﾠshortage ﾠof ﾠwater. ﾠ
For ﾠNagarjuna ﾠSagar ﾠLeft ﾠCanal ﾠpower ﾠhouse ﾠ(NSLCPH) ﾠthe ﾠinstalled ﾠcapacity ﾠ
generation ﾠwas ﾠhigher ﾠthan ﾠthe ﾠactual ﾠin ﾠalmost ﾠfor ﾠall ﾠthe ﾠmonths ﾠduring ﾠthe ﾠyear ﾠ
2007-ﾭ08 ﾠexcept ﾠfor ﾠSeptember ﾠand ﾠOctober ﾠ2007-ﾭ08. ﾠFor ﾠexample, ﾠduring ﾠthese ﾠ
months ﾠthe ﾠactual ﾠgeneration ﾠ(i.e. ﾠ24.86 ﾠMU ﾠand ﾠ29.01) ﾠwas ﾠmuch ﾠhigher ﾠthan ﾠ
installed ﾠgeneration ﾠthat ﾠstood ﾠat ﾠ43.2 ﾠMU. ﾠ ﾠThe ﾠinstalled ﾠcapacity ﾠof ﾠNagarjuna ﾠ
Sagar ﾠRight ﾠCanal ﾠPower ﾠHouse ﾠ(NSRCPH) ﾠwas ﾠ90 ﾠMU. ﾠThe ﾠper ﾠday ﾠinstalled ﾠcapacity ﾠgeneration ﾠfor ﾠone ﾠunit ﾠ= ﾠ90x ﾠ24 ﾠ= ﾠ2160/1000 ﾠ= ﾠ2.16 ﾠMU. ﾠThe ﾠper ﾠmonth ﾠ
electricity ﾠ generation ﾠ was ﾠ 64.8 ﾠ MU. ﾠ For ﾠ NSRCPH, ﾠ the ﾠ actual ﾠ generation ﾠ of ﾠ
electricity ﾠwas ﾠmuch ﾠless ﾠthan ﾠinstalled ﾠgeneration ﾠthat ﾠis ﾠa ﾠclear ﾠindication ﾠof ﾠ
water ﾠshortage. ﾠFor ﾠthe ﾠyear ﾠ2007-ﾭ08, ﾠespecially ﾠduring ﾠlean ﾠseasons ﾠthere ﾠwas ﾠ
absolutely ﾠnil ﾠgeneration ﾠdue ﾠto ﾠacute ﾠwater ﾠshortage ﾠor ﾠnil ﾠwater. ﾠ ﾠ
 ﾠ
LOWER ﾠAND ﾠUPPER ﾠSILERU ﾠHYDEL ﾠPOWER ﾠPLANT ﾠIN ﾠCOASTAL ﾠREGION ﾠ ﾠ
The ﾠlower ﾠand ﾠupper ﾠsileru ﾠhydel ﾠpower ﾠplants ﾠare ﾠlocated ﾠin ﾠcoastal ﾠregion ﾠof ﾠ
Andhra ﾠPradesh. ﾠThe ﾠinstalled ﾠcapacity ﾠof ﾠLower ﾠsileru ﾠis ﾠ400 ﾠMW. ﾠThe ﾠper ﾠday ﾠ
generation ﾠ is ﾠcalculated ﾠ as ﾠ 400 ﾠ x ﾠ 24 ﾠ = ﾠ 9600/1000 ﾠ = ﾠ 9.6 ﾠ MU. ﾠ The ﾠ actual ﾠper ﾠ
month ﾠgeneration ﾠof ﾠelectricity ﾠis ﾠ288 ﾠMU. ﾠ ﾠ
 ﾠ
Table ﾠ13: ﾠInstalled ﾠVs ﾠActual ﾠGeneration ﾠof ﾠElectricity ﾠ


































































































































The ﾠinstalled ﾠcapacity ﾠof ﾠupper ﾠsileru ﾠwas ﾠ60 ﾠx ﾠ4 ﾠ= ﾠ240 ﾠMW. ﾠThe ﾠper ﾠday ﾠinstalled ﾠ
generation ﾠof ﾠ electricity ﾠ was ﾠ 5760/1000 ﾠ = ﾠ 5.76 ﾠ MU. ﾠ The ﾠ per ﾠmonth ﾠ electricity ﾠ
generation ﾠcan ﾠbe ﾠcalculated ﾠas ﾠ5.76 ﾠx ﾠ30= ﾠ172.8 ﾠMU. ﾠIt ﾠcan ﾠbe ﾠquite ﾠevidently ﾠ
clear ﾠfrom ﾠthe ﾠtable ﾠ13 ﾠ ﾠthat ﾠfor ﾠall ﾠthe ﾠmonths ﾠof ﾠ2007-ﾭ08 ﾠfor ﾠboth ﾠlower ﾠand ﾠupper ﾠ sileru ﾠ the ﾠ actual ﾠ generation ﾠ of ﾠ electricity ﾠ was ﾠ much ﾠ less ﾠ than ﾠ installed ﾠ
generation. ﾠ For ﾠ instance ﾠ for ﾠ the ﾠ month ﾠ of ﾠ January ﾠ the ﾠ actual ﾠ generation ﾠ of ﾠ
electricity ﾠwas ﾠonly ﾠ102 ﾠMU, ﾠthat ﾠis ﾠfar ﾠless ﾠWKDQLQVWDOOHGRQH¶V6LPLODUO\LQFDVH
of ﾠUpper ﾠSileru, ﾠfor ﾠJanuary ﾠmonth ﾠthe ﾠactual ﾠgeneration ﾠof ﾠelectricity ﾠwas ﾠ45 ﾠMU ﾠ
that ﾠis ﾠvery ﾠmuch ﾠlower ﾠthan ﾠthe ﾠinstalled ﾠcapacity ﾠgeneration. ﾠTherefore ﾠit ﾠcan ﾠbe ﾠ
concluded ﾠthat ﾠwater ﾠshortage ﾠis ﾠplaying ﾠa ﾠvital ﾠrole ﾠfor ﾠless ﾠactual ﾠproduction ﾠof ﾠ
electricity ﾠthat ﾠis ﾠnot ﾠcommensurate ﾠwith ﾠthe ﾠinstalled ﾠcapacity ﾠgeneration ﾠthat ﾠ
was ﾠexplicitly ﾠcalculated ﾠin ﾠ7 ﾠhydel ﾠand ﾠ4 ﾠthermal ﾠpower ﾠstations ﾠin ﾠsucceeding ﾠ
sections. ﾠ ﾠ ﾠ
 ﾠ
4.0 ﾠApproach ﾠand ﾠMethodology ﾠ ﾠ
 ﾠ ﾠ
This ﾠstudy ﾠexamines ﾠthe ﾠextent ﾠof ﾠwater ﾠshortage ﾠin ﾠElectricity ﾠGeneration ﾠ
Industry ﾠby ﾠfuel ﾠwise. ﾠThe ﾠstudy ﾠattempts ﾠto ﾠmeasure ﾠseasonal ﾠvariation ﾠwith ﾠ
respect ﾠto ﾠwater ﾠavailability ﾠtrends ﾠfor ﾠa ﾠpower ﾠplant ﾠby ﾠfuel ﾠtype ﾠin ﾠlight ﾠof ﾠ
nature ﾠof ﾠproblem. ﾠTo ﾠelicit ﾠinformation ﾠon ﾠthe ﾠextent ﾠof ﾠwater ﾠshortage ﾠfaced ﾠ
by ﾠselected ﾠpower ﾠstations ﾠin ﾠElectricity ﾠSupply ﾠIndustry ﾠof ﾠAndhra ﾠPradesh, ﾠ
information ﾠ was ﾠ collected ﾠ from ﾠ secondary ﾠ sources ﾠ on ﾠ various ﾠ parameters ﾠ
such ﾠwater ﾠwithdrawals ﾠfor ﾠ ﾠelectricity ﾠgeneration ﾠprocess, ﾠcondenser ﾠcooling, ﾠ
ash ﾠslurry, ﾠDM ﾠwater, ﾠmake ﾠup ﾠfor ﾠdomestic ﾠpurpose, ﾠgeneration ﾠparticulars, ﾠ
Plant ﾠ Load ﾠ Factor, ﾠ planned ﾠ and ﾠ forced ﾠ Outages, ﾠ auxiliary ﾠ consumption, ﾠ
reservoir ﾠ levels, ﾠ storage ﾠ capacity, ﾠ evaporation ﾠ losses ﾠ etc ﾠ  ﾠ with ﾠ respect ﾠ to ﾠ
thermal, ﾠhydel, ﾠ ﾠGas ﾠand ﾠbiomass ﾠpower ﾠstations. ﾠPersonal ﾠvisits ﾠhad ﾠbeen ﾠ
undertaken ﾠto ﾠKinnarsani, ﾠMylavaram ﾠreservoirs ﾠof ﾠKTPS ﾠand ﾠRTPP ﾠthermal ﾠ
power ﾠplants ﾠand ﾠto ﾠhydel ﾠdams ﾠto ﾠunderstand ﾠthe ﾠnature ﾠand ﾠdepth ﾠof ﾠwater ﾠ
shortage ﾠ perceived ﾠ by ﾠ respective ﾠ Electricity ﾠ Generation ﾠ Industry. ﾠ This ﾠ
enabled ﾠus ﾠto ﾠscrutinize ﾠwhether ﾠtoo ﾠmuch ﾠwater ﾠshortage ﾠis ﾠtaking ﾠplace ﾠor ﾠ
not. ﾠFurther ﾠin ﾠpower ﾠstations ﾠby ﾠfuel ﾠwise, ﾠwhere ﾠwater ﾠshortages ﾠhave ﾠbeen ﾠ
identified, ﾠ documentation ﾠ of ﾠ case ﾠ studies ﾠ relating ﾠ to ﾠ water ﾠ efficiency ﾠ
management ﾠin ﾠElectricity ﾠSupply ﾠIndustry ﾠwas ﾠconducted. ﾠ ﾠ
 ﾠ
The ﾠmethodology ﾠadopted ﾠin ﾠthis ﾠpaper ﾠincludes ﾠthe ﾠfollowing ﾠtechniques ﾠ
I ﾠWater ﾠFoot ﾠPrinting ﾠMethod ﾠ
II ﾠSeasonal ﾠVariation ﾠIndex ﾠor ﾠRatio ﾠto ﾠmoving ﾠaverage ﾠmethod ﾠ ﾠ
III ﾠPerformance ﾠEvaluation ﾠof ﾠCooling ﾠTowers: ﾠUsing ﾠParameters ﾠof ﾠBureau ﾠof ﾠ
Energy ﾠEfficiency ﾠ
IV ﾠCase ﾠStudy ﾠMethod: ﾠField ﾠLevel ﾠExperiences ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
III ﾠ
5.0 ﾠCalculation ﾠof ﾠWater ﾠFoot ﾠprints ﾠin ﾠselected ﾠpower ﾠplants ﾠ
 ﾠ
Despite ﾠ these ﾠ looming ﾠ challenges ﾠ about ﾠ water ﾠ scarcity ﾠ in ﾠ Electricity ﾠ Supply ﾠ
Industry ﾠ as ﾠ discussed ﾠ in ﾠ the ﾠ Review ﾠ of ﾠ Literature, ﾠ it ﾠ is ﾠ increasingly ﾠ critical ﾠ to ﾠ
assess ﾠand ﾠevaluate ﾠthe ﾠwater ﾠrisks. ﾠFor ﾠthis ﾠpurpose, ﾠpower ﾠstations ﾠshould ﾠ
SXUVXH WR PHDVXUH WKH UHVSHFWLYH SRZHU VWDWLRQ¶V ZDWHU IRRW SULnt ﾠ to ﾠ better ﾠ
understand ﾠ the ﾠ potential ﾠ of ﾠ water ﾠ related ﾠ exposure. ﾠ This ﾠ enables ﾠ to ﾠ motivate ﾠpower ﾠ companies ﾠ to ﾠ incorporate ﾠ water ﾠ issues ﾠ in ﾠ to ﾠ their ﾠ climate ﾠ change ﾠ
VWUDWHJLHV7KLVUHPLQGVPHDOLYHH[DPSOHRIOD\PDQ¶VGD\WRGD\OLIHDFWLYLW\
related ﾠto ﾠelectricity. ﾠJust ﾠremember ﾠwhen ﾠwe ﾠwere ﾠkids, ﾠparents ﾠmake ﾠa ﾠbig ﾠfuss ﾠ
about ﾠ turning ﾠ off ﾠ the ﾠ light ﾠ when ﾠ you ﾠ left ﾠ a ﾠ room? ﾠ  ﾠ It ﾠ has ﾠ been ﾠ categorically ﾠ
mentioned ﾠby ﾠresearchers ﾠat ﾠVirginia ﾠWater ﾠResources ﾠResearch ﾠCenter, ﾠ(2008), ﾠ
keeping ﾠa ﾠ60 ﾠwatt ﾠlight ﾠbulb ﾠfor ﾠ12 ﾠhours ﾠuses ﾠ60 ﾠlitres ﾠof ﾠwater. ﾠThey ﾠfound ﾠthat ﾠ
Fossil ﾠFuel ﾠthermal ﾠelectric ﾠpower ﾠplants ﾠconsume ﾠmore ﾠthan ﾠ95 ﾠlitres ﾠof ﾠwater ﾠon ﾠ
average ﾠ to ﾠ produce ﾠ one ﾠ Kilowatt ﾠ hour ﾠ of ﾠ electricity. ﾠ Exclusively ﾠ for ﾠ fossil ﾠ fuel ﾠ
based ﾠ power ﾠ plants, ﾠ 530 ﾠ litres ﾠ of ﾠ water ﾠ are ﾠ required ﾠ to ﾠ produce ﾠ 1 ﾠ MW ﾠ of ﾠ
electricity. ﾠWith ﾠrespect ﾠto ﾠnatural ﾠgas ﾠbased ﾠpower ﾠplants, ﾠto ﾠproduce ﾠ1 ﾠMW ﾠof ﾠ
electricity ﾠ38 ﾠliters ﾠof ﾠwater ﾠare ﾠrequired. ﾠIn ﾠaddition ﾠto ﾠthis, ﾠ180,000 ﾠliters ﾠof ﾠwater ﾠ
are ﾠneeded ﾠto ﾠproduce ﾠenough ﾠsoyabean ﾠbased ﾠbio-ﾭdiesel. ﾠFrom, ﾠthis ﾠit ﾠis ﾠclearly ﾠ
evident ﾠthat ﾠpower ﾠstations ﾠhave ﾠvoracious ﾠappetite ﾠfor ﾠwater ﾠand ﾠits ﾠshortage ﾠis ﾠ
affecting ﾠproduction. ﾠ ﾠ
 ﾠ
 ﾠ
 ﾠ The ﾠ water ﾠ foot ﾠ print ﾠ indicated ﾠ the ﾠ volume ﾠ of ﾠ water ﾠ used ﾠ (measured ﾠ in ﾠ
FXELFPHWHUVSHU\HDU$QDWLRQ¶VZDWHUIRRWSULQWKDVWwo ﾠcomponents ﾠnamely ﾠ
internal ﾠand ﾠexternal ﾠwater ﾠfoot ﾠprint. ﾠThe ﾠinternal ﾠwater ﾠfoot ﾠprint ﾠis ﾠdefined ﾠas ﾠ
the ﾠ volume ﾠ of ﾠ domestic ﾠ resources ﾠ used ﾠ to ﾠ produce ﾠ goods ﾠ and ﾠ services ﾠ
consumed ﾠby ﾠinhabitants ﾠof ﾠthe ﾠcountry. ﾠThe ﾠexternal ﾠwater ﾠfoot ﾠprint ﾠis ﾠdefined ﾠ
as ﾠ the ﾠ annual ﾠ volume ﾠ of ﾠ water ﾠ resources ﾠ used ﾠ in ﾠ other ﾠ countries ﾠ to ﾠ produce ﾠ
goods ﾠand ﾠservices ﾠconsumed ﾠby ﾠa ﾠpopulation. ﾠBoth ﾠinternal ﾠand ﾠexternal ﾠwater ﾠ
foot ﾠprint ﾠincludes ﾠthe ﾠ ﾠ
 ﾠ Consumptive ﾠuse ﾠof ﾠblue ﾠwater ﾠoriginating ﾠfrom ﾠground ﾠand ﾠsurface ﾠwater. ﾠ
 ﾠ Consumptive ﾠuse ﾠof ﾠgreen ﾠwater ﾠ(in ﾠfiltered ﾠor ﾠharvest ﾠwater) ﾠ ﾠ
 ﾠ Production ﾠ of ﾠ Gray ﾠ water ﾠ (polluted ﾠ ground ﾠ and ﾠ surface ﾠ water) ﾠ as ﾠ
researched ﾠby ﾠHoekstra ﾠand ﾠChapagain, ﾠ2008. ﾠ
The ﾠwater ﾠuse ﾠin ﾠany ﾠcompany ﾠor ﾠsector ﾠis ﾠtracked ﾠwith ﾠa ﾠhelp ﾠof ﾠa ﾠtool ﾠoriginally ﾠ
developed ﾠ by ﾠ Arjen ﾠ Hoekstra ﾠ et.al, ﾠ a ﾠ professor ﾠ of ﾠ water ﾠ management ﾠ at ﾠ
University ﾠof ﾠTwente ﾠin ﾠthe ﾠNetherlands. ﾠ ﾠ ﾠ
 ﾠ
Taking ﾠcue ﾠof ﾠthis, ﾠan ﾠexample ﾠof ﾠIndia ﾠclearly ﾠreveals ﾠinteresting ﾠfacts ﾠabout ﾠ
water ﾠfoot ﾠprints. ﾠAmong ﾠall ﾠthe ﾠcountries ﾠof ﾠthe ﾠWorld, ﾠIndia ﾠranks ﾠhighest ﾠin ﾠ
terms ﾠof ﾠtotal ﾠwater ﾠfoot ﾠprint ﾠadding ﾠup ﾠto ﾠ987 ﾠbillion ﾠm
3 ﾠ/year. ﾠIndia ﾠcontributes ﾠ
17 ﾠ percent ﾠ to ﾠ the ﾠ global ﾠ population, ﾠ while ﾠ Indian ﾠ people ﾠ contribute ﾠ only ﾠ 13 ﾠ
percent ﾠto ﾠthe ﾠglobal ﾠwater ﾠfoot ﾠprint. ﾠHowever ﾠbetween ﾠ1997 ﾠand ﾠ2001, ﾠthere ﾠ
was ﾠremarkable ﾠdecline ﾠin ﾠterms ﾠof ﾠglobal ﾠwater ﾠfootprints ﾠfrom ﾠ7450 ﾠbillion ﾠm
3 ﾠ
/year ﾠto ﾠ1240 ﾠm
3 ﾠper ﾠSHUVRQ,QGLD¶VSHUFDSLWDZDWHUIRRWSULQWLVP
3 ﾠ/year, ﾠ
which ﾠ is ﾠ very ﾠ much ﾠ lower ﾠ than ﾠ that ﾠ of ﾠ many ﾠ other ﾠ countries ﾠ in ﾠ the ﾠWorld. ﾠ In ﾠ
percentage ﾠ terms, ﾠ the ﾠ internal ﾠ water ﾠ foot ﾠ print ﾠ for ﾠ domestic, ﾠ agricultural ﾠ
constitutes ﾠ97 ﾠpercent ﾠwhere ﾠas ﾠindustry ﾠconstitutes ﾠ2 ﾠpercent. ﾠThe ﾠpercentage ﾠ
of ﾠexternal ﾠwater ﾠfoot ﾠprint ﾠrelates ﾠto ﾠ1 ﾠpercent. ﾠ ﾠ
 ﾠ
Keeping ﾠin ﾠview ﾠof ﾠthis ﾠsectoral ﾠcompetition ﾠfor ﾠscarce ﾠamounts ﾠof ﾠwater ﾠin ﾠIndia, ﾠ
it ﾠis ﾠquite ﾠevident ﾠthat ﾠwater ﾠshortages ﾠwill ﾠbecome ﾠmore ﾠprominent ﾠfor ﾠIndian ﾠindustries ﾠin ﾠyears ﾠto ﾠcome. ﾠWith ﾠthe ﾠgiven ﾠhard ﾠcore ﾠfacts ﾠof ﾠgrowing, ﾠthreat ﾠof ﾠ
fresh ﾠ water ﾠ shortage ﾠ looms, ﾠ tracking ﾠ of ﾠ water ﾠ foot ﾠ prints ﾠ in ﾠ Electric-ﾭ ﾠ Energy ﾠ
Production ﾠIndustry ﾠis ﾠconsidered ﾠas ﾠa ﾠmatter ﾠof ﾠurgent ﾠnecessity. ﾠThis ﾠpaper ﾠ
tries ﾠto ﾠanalyze ﾠthe ﾠwater ﾠfoot ﾠprint ﾠper ﾠunit ﾠ (the ﾠamount ﾠof ﾠwater ﾠrequired ﾠto ﾠ
produce ﾠone ﾠmegawatt ﾠof ﾠelectric ﾠenergy ﾠof ﾠboth ﾠnon-ﾭrenewable ﾠand ﾠrenewable ﾠ
sources). ﾠ ﾠ
 ﾠ
Water ﾠfoot ﾠprint ﾠparticularly ﾠin ﾠElectric ﾠEnergy ﾠsector ﾠis ﾠdefined ﾠas ﾠthe ﾠamount ﾠof ﾠ
water ﾠdirectly ﾠconsumed ﾠfor ﾠfuel ﾠdevelopment ﾠand ﾠin ﾠthe ﾠprocess ﾠof ﾠproducing ﾠ
electricity. ﾠ ﾠConsequently ﾠfor ﾠpurpose ﾠof ﾠsimplicity ﾠand ﾠcomparison ﾠpurpose ﾠand ﾠ
as ﾠcoal ﾠfor ﾠselected ﾠthermal ﾠpower ﾠstations ﾠis ﾠavailable ﾠfrom ﾠsingareni ﾠcollieries, ﾠ
(excluding ﾠ water ﾠ required ﾠ for ﾠ mining ﾠ process) ﾠ the ﾠ water ﾠ foot ﾠ print ﾠ calculation ﾠ
includes ﾠthe ﾠsummation ﾠof ﾠall ﾠthe ﾠwater ﾠrequired ﾠin ﾠvarious ﾠstages ﾠof ﾠelectricity ﾠ
production. ﾠBut ﾠbefore ﾠgoing ﾠin ﾠto ﾠfurther ﾠdetails ﾠof ﾠmethodology ﾠabout ﾠwater ﾠfoot ﾠ
prints, ﾠit ﾠis ﾠvital ﾠto ﾠdemarcate ﾠbetween ﾠwater ﾠwithdrawn ﾠand ﾠwater ﾠconsumed. ﾠ ﾠ
 ﾠ
Water ﾠWithdrawn: ﾠIt ﾠis ﾠthe ﾠgross ﾠamount ﾠof ﾠwater ﾠremoved ﾠfrom ﾠany ﾠsource, ﾠ
either ﾠpermanently ﾠor ﾠtemporarily. ﾠSome ﾠor ﾠall ﾠof ﾠthe ﾠwater ﾠwithdrawn ﾠmay ﾠbe ﾠ
returned ﾠto ﾠthe ﾠsource ﾠafter ﾠuse ﾠbut ﾠthe ﾠgross ﾠamount ﾠremoved ﾠor ﾠdiverted ﾠis ﾠ
referred ﾠto ﾠas ﾠwater ﾠwithdrawn. ﾠ ﾠ
 ﾠ
Water ﾠConsumed: ﾠIt ﾠrefers ﾠto ﾠthe ﾠamount ﾠof ﾠwater ﾠwithdrawn ﾠwhich ﾠis ﾠno ﾠlonger ﾠ
available ﾠfor ﾠuse ﾠbecause ﾠit ﾠhas ﾠevaporated, ﾠtranspired, ﾠbeen ﾠincorporated ﾠin ﾠto ﾠ
products ﾠand ﾠcrops, ﾠconsumed ﾠby ﾠman ﾠor ﾠlive ﾠstock, ﾠejected ﾠdirectly ﾠin ﾠto ﾠsea ﾠor ﾠ
other ﾠwise ﾠremoved ﾠfrom ﾠfresh ﾠwater ﾠresources. ﾠ ﾠ
 ﾠ
To ﾠcalculate ﾠthe ﾠapproximate ﾠtotal ﾠwater ﾠconsumed ﾠin ﾠElectricity ﾠGeneration ﾠby ﾠ
Fuel ﾠ type ﾠ (Thermal, ﾠ Natural ﾠ Gas, ﾠ Hydro, ﾠ Wind ﾠ and ﾠ Biomass), ﾠ this ﾠ paper ﾠ
illustrates ﾠthe ﾠdata ﾠrelating ﾠto ﾠvolumetric ﾠwater ﾠnumbers ﾠon ﾠwater ﾠconsumed ﾠfor ﾠ
production/ ﾠextraction ﾠof ﾠraw ﾠmaterials ﾠ(water ﾠconsumed ﾠfor ﾠrefining ﾠof ﾠraw ﾠfuel ﾠ(if ﾠ
necessary) ﾠwater ﾠconsumed ﾠfor ﾠsteam ﾠgeneration ﾠand ﾠprocess, ﾠash ﾠslurry ﾠand ﾠ
DM ﾠmake ﾠup ﾠwater, ﾠfor ﾠcooling ﾠpurpose ﾠdepending ﾠupon ﾠthe ﾠtype ﾠof ﾠtechnology ﾠ
adopted. ﾠThe ﾠtotal ﾠarrived ﾠfigures ﾠin ﾠpower ﾠstations ﾠof ﾠthree ﾠregions ﾠof ﾠAndhra ﾠ
Pradesh ﾠrelating ﾠto ﾠtotal ﾠamount ﾠof ﾠwater ﾠdirectly ﾠconsumed ﾠfor ﾠfuel ﾠdevelopment ﾠ
and ﾠin ﾠthe ﾠprocess ﾠof ﾠproducing ﾠelectricity ﾠhave ﾠbeen ﾠcalculated ﾠfor ﾠvarious ﾠtypes ﾠ
of ﾠelectric ﾠenergy ﾠproduction. ﾠ ﾠ ﾠ
The ﾠcalculation ﾠof ﾠwater ﾠfoot ﾠprint ﾠfor ﾠ1 ﾠMW ﾠproduction ﾠof ﾠelectricity ﾠis ﾠas ﾠfollows: ﾠ ﾠ
Sum ﾠof ﾠtotal ﾠwater ﾠconsumption ﾠ(i.e. ﾠsteam ﾠgeneration ﾠ& ﾠDM ﾠmake ﾠup ﾠwater ﾠin ﾠ
boiler ﾠ + ﾠ DM ﾠ plant ﾠ back ﾠ wash ﾠ +Ash ﾠ slurry ﾠ + ﾠ Condenser ﾠ cooling ﾠ + ﾠ Domestic ﾠ
Purpose) ﾠ
Water ﾠFoot ﾠprint ﾠ= ﾠTotal ﾠWater ﾠConsumption ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠGeneration ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠAccording ﾠ to ﾠ World ﾠ Energy ﾠ Vision ﾠ Report, ﾠ 2009 ﾠ as ﾠ per ﾠ International ﾠ
Standards: ﾠ(Right ﾠfrom ﾠmining ﾠto ﾠEnd ﾠProcess) ﾠ
 ﾠ
 ﾠ Water ﾠFoot ﾠPrint-ﾭ-ﾭ-ﾭ ﾠ2.3 ﾠm³/ ﾠMWhr-ﾭLow ﾠcapacity ﾠplants ﾠ ﾠ Water ﾠFoot ﾠPrint-ﾭ-ﾭ-ﾭ ﾠ3.5 ﾠm³/ ﾠMWhr-ﾭ ﾠHigh ﾠcapacity ﾠplants ﾠ ﾠ
 ﾠ With ﾠCooling ﾠtowers-ﾭ-ﾭ-ﾭ ﾠ3.0 ﾠm³/ ﾠMWhr-ﾭLow ﾠcapacity ﾠplants ﾠ
 ﾠ With ﾠCooling ﾠtowers-ﾭ-ﾭ-ﾭ4.1 ﾠm³/ ﾠMWhr-ﾭ ﾠHigh ﾠcapacity ﾠplants ﾠ ﾠ
 ﾠ
As ﾠa ﾠthumb ﾠRule: ﾠThermal ﾠPower ﾠPlants: ﾠShould ﾠrecord ﾠLow ﾠWFs ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠHydel ﾠPower ﾠplants: ﾠShould ﾠrecord ﾠhigh ﾠWFs ﾠ ﾠ
 ﾠ
These ﾠare ﾠcompared ﾠwith ﾠthe ﾠstandard ﾠnorms ﾠof ﾠwater ﾠusage ﾠin ﾠIndian ﾠPower ﾠ
Industry. ﾠ ﾠ
 ﾠ
Calculation ﾠof ﾠwater ﾠfootprints ﾠin ﾠThermal ﾠpower ﾠstations ﾠ ﾠ
 ﾠ
Narla ﾠTata ﾠRao ﾠThermal ﾠPower ﾠStation: ﾠWater ﾠSource-ﾭ-ﾭ-ﾭ ﾠKrishna ﾠRiver ﾠ
Let ﾠus ﾠconsider ﾠyear ﾠ2005-ﾭ06 ﾠfor ﾠthe ﾠestimation ﾠof ﾠwater ﾠfoot ﾠprint ﾠfor ﾠ1 ﾠMW ﾠof ﾠ
electricity ﾠproduced. ﾠThe ﾠappendix ﾠtable ﾠA ﾠ5.1 ﾠclearly ﾠindicates ﾠthe ﾠcalculated ﾠ
figures ﾠof ﾠwater ﾠfoot ﾠprints. ﾠIt ﾠshows ﾠthat ﾠ ﾠ ﾠthe ﾠwater ﾠfoot ﾠprints ﾠin ﾠsummer ﾠseason ﾠ
were ﾠin ﾠthe ﾠrange ﾠbetween ﾠ78.72 ﾠto ﾠ120 ﾠm
3 ﾠ/MWhr, ﾠrainy ﾠseason ﾠranging ﾠfrom ﾠ
the ﾠ level ﾠ of ﾠ 77.4 ﾠ to ﾠ 153 ﾠ m3/MWhr, ﾠ in ﾠ winter ﾠ season ﾠ varies ﾠ from ﾠ 123 ﾠ to ﾠ 129 ﾠ
m3/MWhr ﾠand ﾠin ﾠpost ﾠmonsoon ﾠseason ﾠvaries ﾠfrom ﾠ133 ﾠto ﾠ143 ﾠm3/MWhr. ﾠThe ﾠ
underlying ﾠreason ﾠfor ﾠconsiderably ﾠlow ﾠlevel ﾠof ﾠwater ﾠfootprints ﾠin ﾠlean ﾠseason ﾠ
was ﾠ due ﾠ to ﾠ operation ﾠ of ﾠ Induced ﾠ Draft ﾠ Cooling ﾠ water ﾠ technology. ﾠ For ﾠ the ﾠ
remaining ﾠseasons ﾠwhere ﾠthere ﾠis ﾠno ﾠinduction ﾠof ﾠcooling ﾠtechnology ﾠin ﾠsome ﾠ
other ﾠ seasons, ﾠ the ﾠ water ﾠ requirement ﾠ was ﾠ high ﾠ in ﾠ comparison ﾠ with ﾠ World ﾠ
Standards ﾠof ﾠwater ﾠrequirement ﾠfor ﾠa ﾠcoal ﾠbased ﾠpower ﾠplant ﾠthat ﾠstood ﾠat ﾠ3.4 ﾠm3
 ﾠ
/MWhr. ﾠOn ﾠthe ﾠwhole, ﾠfor ﾠthe ﾠyear ﾠ2005-ﾭ06, ﾠthe ﾠaverage ﾠwater ﾠfoot ﾠprint ﾠfor ﾠ1 ﾠ
MWhr ﾠof ﾠelectricity ﾠprovided ﾠin ﾠNTTPs ﾠis ﾠminimum ﾠat ﾠ115 ﾠm
3 ﾠ/MWhr ﾠwith ﾠcooling ﾠ
technology ﾠand ﾠwith ﾠout ﾠcooling ﾠtechnology ﾠduring ﾠ2002-ﾭUHFRUGHGWKH:)¶V
150.6 ﾠm
3 ﾠ/MWhr. ﾠ ﾠ
 ﾠ
Kothagudaem ﾠThermal ﾠPower ﾠPlant: ﾠ ﾠ ﾠWater ﾠSource-ﾭ-ﾭ-ﾭ ﾠKinnersani ﾠReservoir ﾠ
From ﾠappendix ﾠtables ﾠA ﾠ5.2 ﾠand ﾠA5.3 ﾠit ﾠis ﾠclearly ﾠevident ﾠthat ﾠin ﾠKTPS ﾠO&M ﾠfor ﾠ
2008-ﾭ09 ﾠduring ﾠsummer ﾠseason ﾠthe ﾠwater ﾠfoot ﾠprints ﾠvaried ﾠfrom ﾠ5.9 ﾠto ﾠ7.5 ﾠm³/ ﾠ
MWHR ﾠthat ﾠwere ﾠconsiderably ﾠlow ﾠin ﾠcomparison ﾠwith ﾠother ﾠseasons ﾠi.e. ﾠRainy ﾠ
Season: ﾠ5.2 ﾠto ﾠ7.6 ﾠm³/ ﾠMWHR, ﾠWinter ﾠSeason: ﾠ6.9 ﾠto ﾠ7.6 ﾠm³/ ﾠMWHR ﾠand ﾠPost ﾠ
monsoon ﾠseason: ﾠ7.2 ﾠto ﾠ7.5 ﾠm³/ ﾠMWHR. ﾠAs ﾠfar ﾠas ﾠKTPS ﾠV ﾠfor ﾠ ﾠ2005-ﾭ06 ﾠ ﾠis ﾠ
concerned, ﾠthe ﾠwater ﾠfoot ﾠprints ﾠ ﾠduring ﾠfour ﾠseasons ﾠwere ﾠrecorded ﾠas ﾠSummer ﾠ
season: ﾠ 4.6 ﾠ to ﾠ 5.1 ﾠ m³/ ﾠ MWHR, ﾠRainy ﾠ Season: ﾠ 3.6 ﾠ to ﾠ 5.2 ﾠ m³/ ﾠ MWHR, ﾠWinter ﾠ
Season: ﾠ4.6 ﾠto ﾠ4.9 ﾠm³/ ﾠMWHR ﾠand ﾠPost ﾠMonsoon ﾠSeason: ﾠ4.9 ﾠto ﾠ5.1 ﾠm³/ ﾠMWHR. ﾠ
This ﾠrange ﾠof ﾠwater ﾠfoot ﾠprints ﾠindicates ﾠthat ﾠthe ﾠtypical ﾠwater ﾠconsumption ﾠfor ﾠ1 ﾠ
MW ﾠ of ﾠ electricity ﾠ produced ﾠ was ﾠ much ﾠ lower ﾠ in ﾠ comparison ﾠ with ﾠ NTTPs. ﾠ The ﾠ
underlying ﾠfact ﾠbehind ﾠthis ﾠis ﾠKTPS ﾠO& ﾠM ﾠhas ﾠan ﾠinbuilt ﾠcooling ﾠtower ﾠsystem, ﾠ
but ﾠdespite ﾠthat ﾠit ﾠencountered ﾠwater ﾠshortage ﾠproblem ﾠthat ﾠcan ﾠbe ﾠdiscussed ﾠin ﾠ
the ﾠsucceeding ﾠsections. ﾠ
 ﾠ
Rayalaseema ﾠThermal ﾠPower ﾠPlant: ﾠWater ﾠSource-ﾭ-ﾭ-ﾭ ﾠMylavaram ﾠReservoir ﾠ
The ﾠappendix ﾠtable ﾠA5.4 ﾠindicates ﾠthat ﾠfor ﾠthe ﾠyear ﾠ2005-ﾭ06, ﾠthe ﾠwater ﾠfoot ﾠprints ﾠ ﾠ ﾠin ﾠ ﾠsummer ﾠseason ﾠrecorded ﾠat ﾠ ﾠ ﾠ4.7 ﾠto ﾠ6.9 ﾠm³/ ﾠMWHR ﾠthat ﾠwere ﾠconsiderably ﾠ
low ﾠin ﾠcomparison ﾠwith ﾠother ﾠseasons ﾠthat ﾠvaried ﾠbetween ﾠRainy ﾠSeason: ﾠ7.8 ﾠto ﾠ
14.9 ﾠ m³/ ﾠ MWH, ﾠ Winter ﾠ Season: ﾠ 5.3 ﾠ to ﾠ 14.9 ﾠ m³/ ﾠ MWHR ﾠ and ﾠ Post ﾠ Monsoon ﾠ
Season: ﾠ6.1 ﾠto ﾠ17.1 ﾠm³/ ﾠMWHR ﾠ. ﾠThis ﾠrange ﾠof ﾠwater ﾠfoot ﾠprints ﾠindicates ﾠthat ﾠthe ﾠ
typical ﾠwater ﾠconsumption ﾠfor ﾠ1 ﾠMW ﾠof ﾠelectricity ﾠproduced ﾠwas ﾠmuch ﾠlower ﾠin ﾠ
comparison ﾠwith ﾠNTTPs ﾠdue ﾠto ﾠnatural ﾠdraft ﾠcooling ﾠtowers. ﾠBut ﾠdespite ﾠthat ﾠthe ﾠ
power ﾠstation ﾠfaced ﾠwater ﾠshortages. ﾠ ﾠ
 ﾠ
Calculation ﾠof ﾠwater ﾠfootprints ﾠin ﾠHydel ﾠpower ﾠStations ﾠ
In ﾠcase ﾠof ﾠhydro ﾠbased ﾠpower ﾠplants, ﾠwater ﾠflowing ﾠthrough ﾠthe ﾠturbines ﾠis ﾠnot ﾠ
considered ﾠas ﾠconsumptive. ﾠThe ﾠreason ﾠfor ﾠthis ﾠis ﾠthe ﾠavailable ﾠwater ﾠis ﾠfurther ﾠ
used ﾠfor ﾠdown ﾠstream. ﾠHowever, ﾠdams ﾠfor ﾠhydro ﾠpower ﾠcreate ﾠan ﾠartificial ﾠlake ﾠ
which ﾠpossesses ﾠlarger ﾠsurface ﾠarea ﾠthan ﾠthe ﾠriver ﾠhad ﾠwith ﾠout ﾠthe ﾠreservoir. ﾠ
The ﾠ major ﾠ lacunae ﾠ of ﾠ dams ﾠ are ﾠ there ﾠ will ﾠ more ﾠ water ﾠ evaporation ﾠ from ﾠ the ﾠ
surface ﾠof ﾠthe ﾠreservoir, ﾠwhen ﾠcompared ﾠwith ﾠriver. ﾠAll ﾠthese ﾠare ﾠdependent ﾠon ﾠ
climatic ﾠcondition ﾠwith ﾠrespect ﾠto ﾠwater ﾠavailability. ﾠ ﾠ
 ﾠ
Srisailam ﾠLeft ﾠand ﾠRight ﾠCanal ﾠPower ﾠHouse ﾠ
 ﾠ
Based ﾠ on ﾠ the ﾠ field ﾠ level ﾠ experiences ﾠ at ﾠ power ﾠ station, ﾠ water ﾠ foot ﾠ prints ﾠ were ﾠ
calculated ﾠ for ﾠ both ﾠ seasonal ﾠ water ﾠ withdrawals ﾠ (natural ﾠ water ﾠ resources) ﾠ at ﾠ
generation ﾠmode ﾠand ﾠwater ﾠwithdrawals ﾠat ﾠpump ﾠmode. ﾠThe ﾠunderlying ﾠreasons ﾠ
for ﾠswitching ﾠover ﾠto ﾠpump ﾠmode ﾠsystem ﾠare ﾠduring ﾠlean ﾠseasons ﾠthere ﾠwas ﾠno ﾠ
considerable ﾠhydel ﾠcapacity ﾠdue ﾠto ﾠseasonal ﾠmonsoonal ﾠfluctuations. ﾠThe ﾠother ﾠ
reason ﾠwas ﾠno ﾠmajor ﾠirrigation/hydel ﾠprojects ﾠhave ﾠnot ﾠcome ﾠup ﾠin ﾠthe ﾠstate. ﾠThe ﾠ
water ﾠfoot ﾠprints ﾠcomputed ﾠfor ﾠthe ﾠyear ﾠ2005-ﾭ06 ﾠ(as ﾠshown ﾠin ﾠthe ﾠtable ﾠA ﾠ5.5). ﾠ
The ﾠwater ﾠfoot ﾠprint ﾠcalculated ﾠduring ﾠsummer ﾠseason ﾠstood ﾠat ﾠ606892.8 ﾠm³/ ﾠ
MWHR ﾠthat ﾠwas ﾠlowest ﾠdue ﾠto ﾠwater ﾠshortage ﾠin ﾠcomparison ﾠwith ﾠrainy ﾠseason ﾠ
that ﾠ recorded ﾠ a ﾠ water ﾠ foot ﾠ print ﾠ of ﾠ 695487.4 ﾠ m³/ ﾠ MWHR. ﾠ This ﾠ has ﾠ been ﾠ
compensated ﾠthrough ﾠan ﾠopen ﾠalternate ﾠroute ﾠi.e. ﾠpump ﾠmode, ﾠwhere ﾠin ﾠthere ﾠ
was ﾠquick ﾠadd ﾠto ﾠthe ﾠwater ﾠfoot ﾠprints ﾠthat ﾠstood ﾠat ﾠ3450814.6 ﾠm³/ ﾠMWHR. ﾠThere ﾠ
was ﾠalso ﾠswitch ﾠover ﾠto ﾠpump ﾠmode ﾠin ﾠwinter ﾠseason ﾠdue ﾠto ﾠdearth ﾠof ﾠwater. ﾠThe ﾠ
table ﾠA ﾠ5.5 ﾠ ﾠ ﾠalso ﾠshows ﾠthat ﾠthe ﾠevaporation ﾠlosses ﾠin ﾠthe ﾠhydel ﾠbased ﾠpower ﾠ
projects ﾠ are ﾠ serious ﾠ bottlenecks ﾠ for ﾠ increasing ﾠ shortages ﾠ of ﾠ water. ﾠ The ﾠ water ﾠ
drawals ﾠcomputed ﾠafter ﾠevaporation ﾠloss, ﾠexhibited ﾠdrastic ﾠvariations. ﾠThe ﾠlost ﾠ
water ﾠfoot ﾠprints ﾠin ﾠthe ﾠprocess ﾠof ﾠevaporation, ﾠalso ﾠhave ﾠbeen ﾠemphasized. ﾠThe ﾠ
table ﾠclearly ﾠshows ﾠthat ﾠafter ﾠevaporation ﾠloss, ﾠit ﾠhas ﾠbeen ﾠfound ﾠthat ﾠthe ﾠloss ﾠof ﾠ
water ﾠfoot ﾠprints ﾠduring ﾠSummer ﾠSeason ﾠwere ﾠ ﾠ605872.6 ﾠm³/ ﾠMWHR ﾠthat ﾠwere ﾠ
considerably ﾠ very ﾠ high ﾠ in ﾠ comparison ﾠ with ﾠ other ﾠ seasons, ﾠ rainy ﾠ season: ﾠ
529812.7 ﾠm³/ ﾠMWHR, ﾠPost ﾠMonsoon ﾠSeason: ﾠ314653 ﾠm³/ ﾠMWHR ﾠand ﾠWinter ﾠ
Season: ﾠ190759.6 ﾠm³/ ﾠMWHR. ﾠThis ﾠkind ﾠof ﾠwater ﾠevaporation ﾠfrom ﾠthe ﾠsurface ﾠof ﾠ
reservoir ﾠ is ﾠ highly ﾠ dependent ﾠ solely ﾠ not ﾠ only ﾠ on ﾠ surface ﾠ area, ﾠ but ﾠ also ﾠ on ﾠ
reservoir ﾠ depth ﾠ and ﾠ climatic ﾠ conditions. ﾠ By ﾠ observing ﾠ the ﾠ evaporation ﾠ losses ﾠ
level, ﾠ in ﾠ Srisailam ﾠ Left ﾠ Bank ﾠ Power ﾠ House ﾠ it ﾠ can ﾠ be ﾠ stated ﾠ that ﾠ the ﾠ monthly ﾠ
shortage ﾠof ﾠwater ﾠhas ﾠbeen ﾠaggravated. ﾠIf ﾠwe ﾠcan ﾠtake ﾠan ﾠideal ﾠsituation ﾠof ﾠno ﾠevaporation ﾠlosses, ﾠthe ﾠactual ﾠgeneration ﾠcapacities ﾠmay ﾠgo ﾠup ﾠso ﾠthat ﾠthere ﾠcan ﾠ
be ﾠno ﾠspace ﾠfor ﾠinadequate ﾠwater ﾠin ﾠthe ﾠpower ﾠsector. ﾠ
 ﾠ
Unlike ﾠin ﾠcomparison ﾠwith ﾠSrisailam ﾠleft ﾠcanal ﾠpower ﾠhouse, ﾠthe ﾠwater ﾠfoot ﾠprints ﾠ
in ﾠ Srisailam ﾠ Right ﾠ (A ﾠ 5.6) ﾠ  ﾠ were ﾠ meager ﾠ that ﾠ varied ﾠ in ﾠ various ﾠ seasons ﾠ as ﾠ
Summer ﾠ Season: ﾠ 595799.5 ﾠ m³/ ﾠ MWHR, ﾠ rainy ﾠ Season: ﾠ 440367.4 ﾠ m³/ ﾠ MWHR, ﾠ
Post ﾠMonsoon ﾠSeason: ﾠ298253.8 ﾠm³/ ﾠMWHR ﾠand ﾠWinter ﾠSeason: ﾠ286751.1 ﾠm³/ ﾠ
MWHR. ﾠThis ﾠpower ﾠhouse ﾠdoes ﾠnot ﾠhave ﾠthe ﾠfacility ﾠof ﾠpump ﾠmode ﾠmechanism. ﾠ
However ﾠ the ﾠ loss ﾠ of ﾠ water ﾠ foot ﾠ prints ﾠ after ﾠ evaporation ﾠ losses ﾠ were ﾠ more ﾠ in ﾠ
summer ﾠ i.e. ﾠ that ﾠ stood ﾠ at ﾠ  ﾠ 593561.1 ﾠ m³/ ﾠ MWHR ﾠ in ﾠ comparison ﾠ with ﾠ other ﾠ
seasons ﾠrainy ﾠSeason: ﾠ440367.4 ﾠm³/ ﾠMWHR, ﾠpost ﾠMonsoon ﾠseason: ﾠ296780.6 ﾠ
m³/ ﾠMWHR ﾠand ﾠwinter ﾠSeason: ﾠ285143.1 ﾠ ﾠm³/ ﾠMWHR. ﾠ ﾠ
 ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠMain ﾠPower ﾠHouse: ﾠ ﾠ
The ﾠdata ﾠfrom ﾠNagarjuna ﾠMain ﾠPower ﾠHouse ﾠStation ﾠ(A ﾠ5.7), ﾠillustrates ﾠthat ﾠfor ﾠ
2005-ﾭ06 ﾠ the ﾠ fresh ﾠ water ﾠ withdrawals ﾠ for ﾠ hydel ﾠ electric ﾠ energy ﾠ production ﾠ are ﾠ
exhibiting ﾠvarying ﾠtrends ﾠmonth ﾠwise. ﾠIn ﾠsummer ﾠseason, ﾠlower ﾠwater ﾠfoot ﾠprints ﾠ
were ﾠ recorded ﾠ at ﾠ the ﾠ level ﾠ of ﾠ 534094.6 ﾠ m³/ ﾠ MWHR ﾠ in ﾠ comparison ﾠ with ﾠ rainy ﾠ
season, ﾠ635859.88 ﾠm³/ ﾠMWHR ﾠthat ﾠrecorded ﾠhigher ﾠWFs. ﾠwhereas ﾠduring ﾠwinter ﾠ
season ﾠand ﾠpost ﾠmonsoon ﾠseason, ﾠlower ﾠwater ﾠfoot ﾠprints ﾠwere ﾠrecorded ﾠranging ﾠ
from ﾠ 246453.4 ﾠ m³/ ﾠ MWHR ﾠ and ﾠ 248802.74 ﾠ m³/ ﾠ MWHR ﾠ due ﾠ to ﾠ occurrence ﾠ of ﾠ
seasonal ﾠ fluctuations ﾠ (that ﾠ is ﾠ water ﾠ scarcity ﾠ situations) ﾠ that ﾠ have ﾠ become ﾠ a ﾠ
noticeable ﾠreality. ﾠThe ﾠloss ﾠof ﾠwater ﾠfoot ﾠprints ﾠafter ﾠevaporation ﾠlosses ﾠin ﾠwinter ﾠ
season ﾠ were ﾠ more ﾠ that, ﾠ stood ﾠ at ﾠ 12655131.1 ﾠ m³/ ﾠ MWHR ﾠ compared ﾠ to ﾠ other ﾠ
seasons. ﾠ For ﾠ example ﾠ during ﾠ summer ﾠ season ﾠ the ﾠ water ﾠ foot ﾠ prints ﾠ stood ﾠ at ﾠ ﾠ
3627107.9 ﾠm³/ ﾠMWHR, ﾠ ﾠrainy ﾠseason ﾠwater ﾠfoot ﾠprints ﾠwere ﾠ ﾠat ﾠ ﾠ1407523.1 ﾠm³/ ﾠ
MWHR ﾠ and ﾠ Post ﾠ monsoon ﾠ season ﾠ : ﾠ 1338425.7 ﾠ m³/ ﾠ MWHR. ﾠ However ﾠ during ﾠ
summer ﾠseason ﾠlower ﾠwater ﾠfoot ﾠprints ﾠpose ﾠa ﾠgreater ﾠburden ﾠon ﾠhydel ﾠelectricity ﾠ
production, ﾠthere ﾠby ﾠaffecting ﾠcompetitiveness ﾠof ﾠhydel ﾠcapacity. ﾠ ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠLeft ﾠand ﾠRight ﾠCanal ﾠPower ﾠHouse ﾠ ﾠ
The ﾠtable ﾠ(A ﾠ5.8) ﾠ ﾠ ﾠrepresents ﾠNagarjuna ﾠSagar ﾠleft ﾠcanal ﾠthat ﾠprovides ﾠestimation ﾠ
of ﾠseasonal ﾠwater ﾠfoot ﾠprints ﾠexclusively ﾠand ﾠalso ﾠwater ﾠfoot ﾠprints ﾠalong ﾠwith ﾠ
evaporation ﾠ losses. ﾠ Winter ﾠ Season ﾠ recorded ﾠ highest ﾠ water ﾠ foot ﾠ prints ﾠ at ﾠ
12655131.1 ﾠm³/ ﾠMWHR ﾠdue ﾠto ﾠmore ﾠprecipitation ﾠlevels. ﾠThe ﾠsummer, ﾠrainy, ﾠand ﾠ
post ﾠmonsoon ﾠseason ﾠrecorded ﾠlower ﾠwater ﾠfoot ﾠprints ﾠat ﾠthe ﾠlevel ﾠof ﾠ3627107.9 ﾠ
m³/ ﾠMWHR, ﾠ1407523.1 ﾠm³/ ﾠMWHR ﾠand ﾠ1338425.7 ﾠm³/ ﾠMWHR ﾠdue ﾠto ﾠlooming ﾠ
threat ﾠof ﾠclimate ﾠchange. ﾠ ﾠ ﾠThe ﾠloss ﾠof ﾠwater ﾠfoot ﾠprints ﾠafter ﾠevaporation ﾠlosses ﾠ
were ﾠ more ﾠ in ﾠ summer ﾠ season ﾠ in ﾠ comparison ﾠ with ﾠ other ﾠ seasons. ﾠ The ﾠ table ﾠ
(A5.9) ﾠfor ﾠthe ﾠ nagarjuna ﾠ sagar ﾠright ﾠ canal ﾠ power ﾠhouse ﾠ for ﾠthe ﾠyear ﾠ2006-ﾭ07 ﾠ ﾠ ﾠ ﾠ
clearly ﾠindicates ﾠthat ﾠ, ﾠApril, ﾠMay, ﾠJune ﾠand ﾠJuly ﾠnotified ﾠzero ﾠwater ﾠfoot ﾠprints ﾠ
due ﾠto ﾠbad ﾠperformance ﾠof ﾠmonsoons ﾠand ﾠas ﾠa ﾠresult ﾠconsequently ﾠthere ﾠwas ﾠnil ﾠ
generation ﾠof ﾠhydel ﾠcapacity. ﾠBut ﾠfor ﾠthe ﾠremaining ﾠmonths ﾠespecially ﾠ August, ﾠ




Vijjeswaram ﾠGas ﾠPower ﾠPlant ﾠ
 ﾠ
In ﾠcase ﾠof ﾠnatural ﾠgas ﾠbased ﾠpower ﾠplants ﾠfrom ﾠappendix ﾠtable ﾠ5.10 ﾠ, ﾠthe ﾠwater ﾠ
foot ﾠprints ﾠprovided ﾠa ﾠclear ﾠpicture ﾠto ﾠmake ﾠa ﾠcomprehensive ﾠanalysis ﾠof ﾠelectric ﾠ
energy ﾠ(through ﾠfeed ﾠstock ﾠnatural ﾠgas) ﾠand ﾠwater. ﾠFor ﾠExample ﾠin ﾠa ﾠprospective ﾠ
period ﾠof ﾠthe ﾠyear ﾠi.e. ﾠduring ﾠ ﾠrainy ﾠseason ﾠfor ﾠboth ﾠstage ﾠI ﾠand ﾠStage ﾠII ﾠthe ﾠwater ﾠ
foot ﾠprints ﾠhave ﾠrecorded ﾠhighest ﾠaccord ﾠat ﾠthe ﾠlevel ﾠof ﾠ0.109 ﾠm³/ ﾠMWHR ﾠand ﾠ ﾠ
0.0949 ﾠm³/ ﾠMWHR ﾠ, ﾠin ﾠcomparison ﾠwith ﾠother ﾠseasons ﾠi.e. ﾠstood ﾠat ﾠ0.104 ﾠm³/ ﾠ
MWHR ﾠand ﾠ ﾠ0.08007 ﾠm³/ ﾠMWHR ﾠfor ﾠboth ﾠthe ﾠstages ﾠfor ﾠsummer ﾠseason, ﾠpost ﾠ
monsoon ﾠseason ﾠrecords ﾠwater ﾠfoot ﾠprints ﾠof ﾠ ﾠ ﾠ0.031 ﾠ ﾠ ﾠ ﾠm³/ ﾠMWHR ﾠ ﾠand ﾠ ﾠ0.0303 ﾠ
m³/ ﾠMWHR ﾠ ﾠand ﾠin ﾠwinter ﾠabsolutely ﾠnil ﾠWFs ﾠwere ﾠrecorded ﾠfor ﾠStage ﾠI ﾠand ﾠfor ﾠ
Stage ﾠII ﾠthe ﾠwater ﾠfoot ﾠprints ﾠstood ﾠat ﾠ0.0183 ﾠ ﾠ ﾠm³/ ﾠMWHR. ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
Biomass ﾠPower ﾠPlants ﾠ
 ﾠ
MY ﾠHome ﾠPower ﾠLimited ﾠ
For ﾠMy ﾠHome ﾠPower ﾠLimited ﾠBiomass ﾠpower ﾠplants ﾠfrom ﾠappendix ﾠtable ﾠ5.11, ﾠthe ﾠ
main ﾠ source ﾠ of ﾠ water ﾠ for ﾠ generation ﾠ of ﾠ electricity ﾠ was ﾠ drinking ﾠ water ﾠ from ﾠ
Manjeera ﾠriver ﾠthat ﾠis ﾠa ﾠtributary ﾠof ﾠGodavari ﾠriver. ﾠThis ﾠriver ﾠis ﾠthe ﾠmain ﾠdrinking ﾠ
water ﾠsource ﾠ for ﾠmedak ﾠ and ﾠ Nizambad ﾠ districts ﾠ as ﾠ well ﾠ as ﾠ the ﾠ adjoining ﾠ twin ﾠ
cities ﾠof ﾠHyderabad ﾠand ﾠSecunderabad. ﾠThe ﾠwater ﾠfoot ﾠprints ﾠ ﾠ ﾠcalculated ﾠfor ﾠthe ﾠ
year ﾠ2009 ﾠfor ﾠMy ﾠHome ﾠPower ﾠLimited ﾠrevealed ﾠan ﾠinteresting ﾠpicture. ﾠIt ﾠhas ﾠ
been ﾠfound ﾠthat ﾠduring ﾠthe ﾠmonths ﾠof ﾠsummer ﾠseason ﾠthe ﾠwater ﾠfoot ﾠprints ﾠvaried ﾠ
from ﾠ 0.01 ﾠ m
3/MWH ﾠ to ﾠ 1.04 ﾠ m3/MWH ﾠ due ﾠ to ﾠ low ﾠ availability ﾠ of ﾠ fresh ﾠ drinking ﾠ
water, ﾠexcept ﾠfor ﾠMarch ﾠmonth. ﾠHowever ﾠlow ﾠwater ﾠfoot ﾠprint ﾠwas ﾠrecorded ﾠdue ﾠ
to ﾠoperation ﾠof ﾠcooling ﾠtowers ﾠmore ﾠeffectively ﾠduring ﾠsummer ﾠseason. ﾠ ﾠ ﾠHowever ﾠ
for ﾠ the ﾠ prospective ﾠ months, ﾠ (i.e. ﾠ during ﾠ rainy ﾠ and ﾠ winter ﾠ season), ﾠ the ﾠ highest ﾠ
water ﾠfoot ﾠprints ﾠwere ﾠrecorded ﾠranging ﾠfrom ﾠ8.7 ﾠm
3/MWH ﾠto ﾠ7.8 ﾠm
3/MWH. ﾠThe ﾠ
state ﾠ government ﾠ in ﾠ order ﾠ to ﾠ encourage ﾠ the ﾠ production ﾠ of ﾠ Green ﾠ electricity ﾠ
through ﾠrenewable ﾠsources ﾠof ﾠenergy ﾠis ﾠproviding ﾠwater ﾠfor ﾠthis ﾠbiomass ﾠpower ﾠ
plant ﾠthrough ﾠdrinking ﾠwater ﾠfacility. ﾠ ﾠ
 ﾠ
Sri ﾠSatyakala ﾠpower ﾠPlant ﾠ
As ﾠfar ﾠas ﾠSatyakala ﾠBiomass ﾠpower ﾠplant ﾠis ﾠconcerned ﾠfrom ﾠappendix ﾠtable ﾠ5.12, ﾠ
the ﾠplant ﾠtotally ﾠrelies ﾠon ﾠbore ﾠwells ﾠfor ﾠgeneration ﾠof ﾠelectricity. ﾠIn ﾠthis ﾠregard ﾠfor ﾠ
the ﾠyear ﾠ2008-ﾭ09, ﾠthe ﾠwater ﾠfoot ﾠprints ﾠestimated ﾠrecorded ﾠhighest ﾠin ﾠthe ﾠmonths ﾠ
of ﾠ October, ﾠ November ﾠ and ﾠ March ﾠ that ﾠ ranged ﾠ from ﾠ 4.91 ﾠ m
3/MWH ﾠ to ﾠ 7.6 ﾠ
m
3/MWH. ﾠ For ﾠ the ﾠ months ﾠ of ﾠ April, ﾠ May ﾠ June, ﾠ July, ﾠ August ﾠ and ﾠ February ﾠ the ﾠ
water ﾠfoot ﾠprints ﾠremained ﾠconstant. ﾠFor ﾠthe ﾠmonth ﾠof ﾠJanuary ﾠthere ﾠwas ﾠslight ﾠ
increase ﾠof ﾠwater ﾠprints ﾠi.e. ﾠ0.008 ﾠm
3/MWH. ﾠIn ﾠcomparison ﾠwith ﾠMY ﾠHome ﾠPower ﾠLimited ﾠBiomass ﾠpower ﾠplant, ﾠthe ﾠwater ﾠrequired ﾠto ﾠgenerate ﾠ1 ﾠMWH ﾠof ﾠelectricity ﾠ
was ﾠmuch ﾠon ﾠa ﾠlower ﾠfooting ﾠbasis. ﾠ
 ﾠ
 ﾠ
Sri ﾠRayalaseema ﾠGreen ﾠEnergy ﾠLimited ﾠ
 ﾠ
 ﾠ ﾠ ﾠIn ﾠCase ﾠof ﾠSri ﾠRayalaseema ﾠGreen ﾠEnergy ﾠLimited ﾠBiomass ﾠpower ﾠplant ﾠfrom ﾠ
appendix ﾠ table ﾠ 5.13, ﾠ the ﾠ main ﾠ source ﾠ of ﾠ water ﾠ for ﾠ electricity ﾠ generation ﾠ is ﾠ
underground ﾠwater. ﾠHenceforth ﾠwater ﾠfoot ﾠprints ﾠwere ﾠcalculated ﾠaccordingly ﾠfor ﾠ
the ﾠtwo ﾠyears ﾠ2002-ﾭ03 ﾠand ﾠ2003-ﾭ04. ﾠThe ﾠtables ﾠclearly ﾠreveal ﾠthat ﾠthe ﾠwater ﾠfoot ﾠ
prints ﾠremained ﾠconstant ﾠthrough ﾠout ﾠthe ﾠmonths, ﾠright ﾠfrom ﾠbeginning ﾠof ﾠthe ﾠyear ﾠ
to ﾠthe ﾠend ﾠin ﾠthe ﾠrange ﾠof ﾠ0.0046 ﾠm
3/MWH. ﾠTherefore ﾠas ﾠfar ﾠas ﾠground ﾠwater ﾠis ﾠ
concerned ﾠthere ﾠis ﾠno ﾠseasonality ﾠfactor. ﾠIn ﾠcomparison ﾠwith ﾠMy ﾠHome ﾠPower ﾠ
Limited ﾠ plant ﾠ and ﾠ Sri ﾠ Satyakala ﾠ power ﾠ plant ﾠ Biomass ﾠ power ﾠ plants, ﾠ the ﾠ
Ralayaseema ﾠGreen ﾠEnergy ﾠpower ﾠplant ﾠhave ﾠlower ﾠwater ﾠfoot ﾠprints. ﾠ ﾠ ﾠ
 ﾠ
 ﾠCOMPARATIVE ﾠ ANALYSIS ﾠ OF ﾠ WATER ﾠ FOOT ﾠ PRINTS ﾠ BY ﾠ FEED ﾠ STOCK ﾠ ﾠ ﾠ
TYPE ﾠ ﾠ ﾠFOR ﾠPOWER ﾠPLANT ﾠ
 ﾠ
Another ﾠadvantage ﾠof ﾠthis ﾠwater ﾠfoot ﾠprinting ﾠmethodology ﾠwas ﾠthat, ﾠit ﾠdetermined ﾠ
power ﾠplant ﾠbasic ﾠwater ﾠuse ﾠby ﾠenergy ﾠtype ﾠ ﾠ(i.e. ﾠhydel, ﾠthermal, ﾠnatural ﾠgas, ﾠ
biomass) ﾠand ﾠalso ﾠprovided ﾠa ﾠstandard ﾠfor ﾠcomparing ﾠand ﾠbench ﾠmarking ﾠwater ﾠ
use ﾠwithin ﾠthermal, ﾠhydel, ﾠbiomass ﾠpower ﾠplants ﾠand ﾠalso ﾠamong ﾠdifferent ﾠpower ﾠ
plants ﾠ by ﾠ energy ﾠ type. ﾠ (See ﾠ appendix ﾠ table ﾠ 5.14). ﾠ The ﾠ comparative ﾠ analysis ﾠ
clearly ﾠidentifies ﾠmajor ﾠwater ﾠconsuming ﾠpower ﾠplants. ﾠThe ﾠhydel ﾠpower ﾠplants ﾠ
encompasses ﾠa ﾠsix ﾠdigit ﾠwater ﾠfoot ﾠprints, ﾠthermal ﾠpower ﾠplants ﾠtwo ﾠand ﾠone ﾠdigit ﾠ
water ﾠfoot ﾠprint, ﾠnatural ﾠgas ﾠand ﾠrenewable ﾠbased ﾠelectric ﾠenergy ﾠplants ﾠrecorded ﾠ
one ﾠor ﾠpoint ﾠwise ﾠwater ﾠfoot ﾠprints. ﾠ ﾠ
 ﾠ
There ﾠfore ﾠit ﾠis ﾠincreasingly ﾠevident ﾠthat ﾠto ﾠproduce ﾠ1 ﾠMW ﾠof ﾠelectricity ﾠrenewable ﾠ
energy ﾠsources ﾠ(biomass) ﾠ ﾠ ﾠrecorded ﾠlesser ﾠwater ﾠfoot ﾠprints ﾠin ﾠcomparison ﾠwith ﾠ
hydel ﾠ and ﾠ thermal. ﾠ Therefore ﾠ water ﾠ Foot ﾠ printing ﾠ methodology ﾠ was ﾠ able ﾠ to ﾠ
address ﾠthe ﾠwater ﾠscarcity ﾠproblem ﾠin ﾠpower ﾠplants ﾠmore ﾠeffectively. ﾠ ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠIV ﾠ
6.0 ﾠApplication ﾠof ﾠSeasonal ﾠVariation ﾠIndex ﾠin ﾠPower ﾠPlants ﾠof ﾠAndhra ﾠ
Pradesh ﾠ
This ﾠ paper ﾠ focuses ﾠ on ﾠ the ﾠ relevance ﾠ of ﾠ seasonal ﾠ variation ﾠ index ﾠ or ﾠ ratio ﾠ to ﾠ
moving ﾠ average ﾠ method ﾠ for ﾠ its ﾠ practical ﾠ application ﾠ in ﾠ Electricity ﾠ Generation ﾠ
Industry. ﾠSeasonal ﾠVariations ﾠoccur ﾠwithin ﾠa ﾠperiod ﾠof ﾠone ﾠyear ﾠor ﾠless. ﾠIt ﾠis ﾠa ﾠ
component ﾠof ﾠtime ﾠseries ﾠwhich ﾠis ﾠdefined ﾠas ﾠrepetitive ﾠand ﾠpredictable ﾠ(seasonal ﾠ
changes) ﾠaround ﾠthe ﾠtrend ﾠline ﾠin ﾠone ﾠyear ﾠor ﾠless. ﾠIt ﾠis ﾠdetected ﾠby ﾠmeasuring ﾠ
the ﾠ quantity ﾠ of ﾠ interest ﾠ for ﾠ small ﾠ intervals ﾠ that ﾠ is ﾠ days, ﾠ weeks, ﾠ months ﾠ and ﾠ
quarters. ﾠBy ﾠthis ﾠstrong ﾠseasonal ﾠmovements ﾠcan ﾠbe ﾠpredicted. ﾠBut ﾠwhen ﾠdata ﾠ
are ﾠexpressed ﾠannually ﾠthere ﾠis ﾠno ﾠseasonal ﾠvariation. ﾠA ﾠmeasure ﾠof ﾠseasonal ﾠ
variation ﾠ is ﾠ referred ﾠ as ﾠ Seasonal ﾠ indexes ﾠ (percent). ﾠ They ﾠ are ﾠ given ﾠ as ﾠpercentages ﾠ of ﾠ their ﾠ average. ﾠ ESI-ﾭ ﾠ Exhibits ﾠ inquisitiveness ﾠ in ﾠ knowing ﾠ their ﾠ
performance ﾠ w.r.t. ﾠ to ﾠ water ﾠ withdrawals ﾠ vis-ﾭà-ﾭvis ﾠ power ﾠ generation ﾠ relative ﾠ to ﾠ
normal ﾠseasonal ﾠvariation ﾠwith ﾠthe ﾠaid ﾠof ﾠSVI ﾠ
 ﾠ
 ﾠ Electricity ﾠ Supply ﾠ Industry ﾠ affected ﾠ by ﾠ seasonal ﾠ variation ﾠ ( ﾠ in ﾠ terms ﾠ of ﾠ
water ﾠavailability ﾠdue ﾠto ﾠclimate ﾠvariability) ﾠ
 ﾠ  ﾠ ﾠ
¾ ﾠ Expects ﾠan ﾠincrease ﾠor ﾠdecrease ﾠin ﾠpower ﾠgeneration ﾠ
¾ ﾠ Both ﾠin ﾠprospective ﾠand ﾠlean ﾠperiod ﾠof ﾠa ﾠyear ﾠ
 ﾠ
This ﾠpaper ﾠmakes ﾠan ﾠeffort ﾠto ﾠestimate ﾠseasonal ﾠvariation ﾠwith ﾠrespect ﾠto ﾠwater ﾠ
withdrawal ﾠ trends ﾠ and ﾠ loss ﾠ of ﾠ power ﾠ generation ﾠ due ﾠ to ﾠ water ﾠ shortage ﾠ for ﾠ a ﾠ
particular ﾠpower ﾠplant ﾠby ﾠfuel ﾠtype. ﾠFor ﾠthis ﾠit ﾠmainly ﾠfocuses ﾠon ﾠcomputing ﾠan ﾠ
index ﾠof ﾠseasonal ﾠvariation ﾠfor ﾠquarterly ﾠdata ﾠby ﾠusing ﾠRatio-ﾭto-ﾭ ﾠmoving ﾠaverage ﾠ
method. ﾠ By ﾠ this ﾠ method, ﾠ in ﾠ a ﾠ time ﾠ series ﾠ data, ﾠ an ﾠ analysis ﾠ of ﾠ seasonal ﾠ
fluctuations ﾠover ﾠa ﾠperiod ﾠof ﾠmonths ﾠi.e., ﾠfor ﾠthe ﾠperiod ﾠ2000-ﾭ2001 ﾠto ﾠ2008-ﾭ2009 ﾠ
helps ﾠin ﾠevaluating ﾠwater ﾠwithdrawals ﾠand ﾠloss ﾠof ﾠgeneration. ﾠ ﾠ
 ﾠ
The ﾠfollowing ﾠare ﾠthe ﾠsteps ﾠinvolved ﾠin ﾠcomputation ﾠof ﾠSeasonal ﾠvariation ﾠIndex ﾠ
w.r.t ﾠto ﾠwater ﾠwithdrawals ﾠand ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠtrends ﾠfor ﾠ
various ﾠpower ﾠplants ﾠby ﾠfuel ﾠtype ﾠ(Thermal ﾠand ﾠHydel) ﾠ(See ﾠappendix ﾠtable ﾠA ﾠ6.1 ﾠ
for ﾠNagarjuna ﾠSagar ﾠMain ﾠPower ﾠHouse) ﾠ ﾠ
 ﾠ STEP ﾠ1: ﾠList ﾠthe ﾠdata ﾠin ﾠchronological ﾠorder ﾠ
 ﾠ STEP ﾠ2: ﾠDetermine ﾠthe ﾠtime ﾠperiod ﾠto ﾠbe ﾠused ﾠfor ﾠmoving ﾠaverage ﾠ(Here ﾠ
the ﾠdata ﾠused ﾠis ﾠfor ﾠquarterly ﾠ ﾠ ﾠpurpose) ﾠ
 ﾠ STEP ﾠ3: ﾠCompute ﾠfour ﾠquarter ﾠmoving ﾠaverage. ﾠThe ﾠfirst ﾠvalue ﾠin ﾠthird ﾠ
column ﾠis ﾠ4 ﾠ= ﾠ(3.67 ﾠ+ ﾠ5.01+ ﾠ4.78 ﾠ+2.55)/4. ﾠThe ﾠsecond ﾠvalue ﾠis ﾠcalculated ﾠ
by ﾠmoving ﾠdown ﾠone ﾠquarter. ﾠ(5.01 ﾠ+4.78 ﾠ+2.55+2.02)/4 ﾠ= ﾠ3.6. ﾠBy ﾠmoving ﾠ
down ﾠ1 ﾠquarter ﾠat ﾠa ﾠtime, ﾠwe ﾠcan ﾠcalculate ﾠthe ﾠrest ﾠof ﾠmoving ﾠaverages. ﾠ
 ﾠ STEP ﾠ4: ﾠCompute ﾠthe ﾠcentered ﾠmoving ﾠaverages ﾠby ﾠgetting ﾠthe ﾠaverage ﾠ
of ﾠtwo ﾠ4 ﾠquarter ﾠmoving ﾠaverages. ﾠEG. ﾠ4 ﾠ+ ﾠ3.6/2 ﾠ= ﾠ3.8;; ﾠ3.6 ﾠ+3.5 ﾠ/2 ﾠ= ﾠ3.6 ﾠ
 ﾠ STEP ﾠ5: ﾠ For ﾠ obtaining ﾠ specific ﾠseasonal, ﾠ compute ﾠ the ﾠ ratio ﾠ by ﾠ dividing ﾠ
actual ﾠWD ﾠ by ﾠ centered ﾠ moving ﾠ averages. ﾠ For ﾠ Eg: ﾠWD ﾠvalue ﾠ 3 ﾠ quarter ﾠ
(winter) ﾠ4.78/3.8 ﾠ= ﾠ1.25 ﾠand ﾠso ﾠon ﾠand ﾠso ﾠ ﾠ ﾠforth. ﾠ
 ﾠ  ﾠSTEP ﾠ6: ﾠLater ﾠa ﾠseasonal ﾠindex ﾠtable ﾠis ﾠconstructed ﾠby ﾠmaking ﾠuse ﾠof ﾠ
specific ﾠ seasonal ﾠ column. ﾠ The ﾠ purpose ﾠ is ﾠ to ﾠ group ﾠ together ﾠ all ﾠ first, ﾠ
second, ﾠthird ﾠand ﾠfourth ﾠquarters ﾠto ﾠcalculate ﾠa ﾠtypical ﾠindex ﾠper ﾠquarter. ﾠ
 ﾠ STEP ﾠ7: ﾠTotal ﾠall ﾠthe ﾠyears ﾠfor ﾠ4 ﾠquarters ﾠ(i.e. ﾠsummer, ﾠrainy, ﾠwinter ﾠand ﾠ
post ﾠmonsoon ﾠseasons) ﾠand ﾠdivide ﾠby ﾠnumber ﾠof ﾠobservations ﾠto ﾠobtain ﾠ
unadjusted ﾠseasonal ﾠmean. ﾠThe ﾠunadjusted ﾠseasonal ﾠmeans ﾠobtained ﾠare ﾠ
0.30 ﾠ, ﾠ1.23, ﾠ1.59 ﾠand ﾠ0.52 ﾠand ﾠthe ﾠtotal ﾠcomes ﾠto ﾠ3.64 ﾠ
 ﾠ STEP ﾠ8: ﾠDetermine ﾠthe ﾠcorrection ﾠfactor ﾠto ﾠadjust ﾠthe ﾠunadjusted ﾠseasonal ﾠ
mean ﾠto ﾠadjusted ﾠseasonal ﾠmeans. ﾠ
 ﾠ For ﾠ typical ﾠ quarterly ﾠ index ﾠ = ﾠ 100 ﾠ x4 ﾠ = ﾠ 400. ﾠ Add ﾠ all ﾠ the ﾠ unadjusted ﾠ
seasonal ﾠmeans. ﾠ
 ﾠ Correction ﾠFactor ﾠ= ﾠ4/3.64 ﾠ= ﾠ1.09 ﾠ ﾠ Multiply ﾠ 0.9802 ﾠ (CF) ﾠ with ﾠ unadjusted ﾠ seasonal ﾠ mean. ﾠ Then ﾠ we ﾠ obtain ﾠ
adjusted ﾠseasonal. ﾠ
 ﾠ STEP ﾠ9: ﾠThen ﾠultimately ﾠmultiply ﾠwith ﾠ100, ﾠto ﾠobtain ﾠtypical ﾠseasonal ﾠindex ﾠ
as ﾠ32.7, ﾠ134.07, ﾠ173.31 ﾠand ﾠ56.68. ﾠ
 ﾠ STEP ﾠ 10: ﾠ As ﾠ per ﾠ Indian ﾠ monsoon ﾠ conditions, ﾠ the ﾠ final ﾠ seasonal ﾠ index ﾠ
values ﾠare ﾠcalculated ﾠfor ﾠboth ﾠwater ﾠwithdrawals ﾠand ﾠloss ﾠof ﾠgeneration. ﾠ
For ﾠthe ﾠpurpose ﾠof ﾠFour ﾠQuarterly ﾠmoving ﾠaverage, ﾠthe ﾠSVI ﾠanalysis ﾠhas ﾠ
been ﾠdone ﾠby ﾠbifurcating ﾠthe ﾠIndian ﾠseasons ﾠas ﾠ3 ﾠmonths ﾠin ﾠeach ﾠquarter. ﾠ
But ﾠin ﾠreality ﾠ, ﾠthe ﾠIndian ﾠmonsoon ﾠperiod ﾠcan ﾠbe ﾠcustomarily ﾠcategorized ﾠ
as ﾠfollows: ﾠ
 ﾠ























Medium ﾠ wet ﾠ
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Therefore ﾠ the ﾠ final ﾠ seasonal ﾠ indexes ﾠ calculated ﾠ as ﾠ per ﾠ Indian ﾠ monsoon ﾠ
conditions ﾠ during ﾠ summer, ﾠ rainy, ﾠ winter ﾠand ﾠ post ﾠ monsoon ﾠ season ﾠfor ﾠthe ﾠ
period ﾠof ﾠ2000-ﾭ2001 ﾠto ﾠ2008-ﾭ09 ﾠare ﾠ90.47, ﾠ152.96, ﾠ115.54 ﾠand ﾠ37.79. ﾠ
 ﾠ STEP ﾠ 11: ﾠ Later ﾠ deseasonalization ﾠ of ﾠ data ﾠ should ﾠ be ﾠ done. ﾠ  ﾠ By ﾠ
deseasonalized ﾠdata ﾠwe ﾠmean, ﾠthat ﾠthis ﾠshows ﾠhow ﾠthings ﾠ would ﾠhave ﾠ
been ﾠprovided ﾠif ﾠthere ﾠare ﾠno ﾠseasonal ﾠfluctuations. ﾠIn ﾠorder ﾠto ﾠarrive ﾠat ﾠ
such ﾠ data, ﾠ we ﾠ have ﾠ to ﾠ completely ﾠ remove ﾠ the ﾠ effect ﾠ of ﾠ seasonal ﾠ
variations. ﾠ The ﾠ deseasonalized ﾠ data ﾠ in ﾠ last ﾠ column ﾠ are ﾠ obtained ﾠ by ﾠ
dividing ﾠoriginal ﾠdata ﾠin ﾠcolumn ﾠ ﾠ ﾠ2 ﾠby ﾠappropriate ﾠtypical ﾠseasonal ﾠindex. ﾠ
For ﾠEg. ﾠ3.67/0.327 ﾠ= ﾠ11.22 ﾠso ﾠon ﾠand ﾠso ﾠforth. ﾠIn ﾠother ﾠwords, ﾠwe ﾠcan ﾠsay ﾠ
that ﾠwhat ﾠsummer ﾠseason ﾠwater ﾠwithdrawals ﾠwould ﾠhave ﾠbeen ﾠif ﾠthere ﾠhad ﾠ
been ﾠno ﾠseasonal ﾠvariation. ﾠHence ﾠto ﾠobtain ﾠdeseasonalized ﾠdata, ﾠdivide ﾠ
the ﾠactual ﾠdata ﾠby ﾠthe ﾠappropriate ﾠseasonal ﾠindices. ﾠThus ﾠthe ﾠdata ﾠwould ﾠ
be ﾠfree ﾠfrom ﾠseasonal ﾠimpact. ﾠ ﾠ
 ﾠ STEP ﾠ12: ﾠFor ﾠdoing ﾠseasonalized ﾠforecast ﾠfor ﾠ4 ﾠquarters ﾠfor ﾠtime ﾠperiod ﾠ
2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014, ﾠcode ﾠthe ﾠtime ﾠ ﾠ ﾠperiod ﾠ and ﾠ use ﾠ the ﾠ method ﾠ of ﾠ
least ﾠ squares ﾠ to ﾠ obtain ﾠ the ﾠ trend ﾠ equation. ﾠ For ﾠ Eg. ﾠ Here ﾠ for ﾠ water ﾠ
withdrawals ﾠthe ﾠTrend ﾠEquation: ﾠy ﾠ= ﾠ2.59 ﾠ+ ﾠ0.080 ﾠX. ﾠ ﾠBy ﾠsubstituting ﾠwith ﾠ
the ﾠappropriate ﾠcode ﾠfor ﾠthe ﾠtime ﾠperiod ﾠwe ﾠobtain ﾠthe ﾠtrend ﾠvalue. ﾠIn ﾠcase ﾠof ﾠthis ﾠfor ﾠexample ﾠby ﾠsubstituting ﾠX ﾠwith ﾠ33, ﾠwe ﾠobtain ﾠthe ﾠtrend ﾠvalue ﾠthat ﾠ
is ﾠunadjusted ﾠforecast ﾠi.e. ﾠ5.23 ﾠ
 ﾠ
By ﾠmultiplying ﾠthe ﾠunadjusted ﾠforecast ﾠtrend ﾠwith ﾠseasonal ﾠvariation ﾠindex ﾠ
0.327 ﾠwe ﾠobtain ﾠthe ﾠseasonally ﾠadjusted ﾠforecast ﾠfor ﾠsummer ﾠseason ﾠi.e. ﾠ
1.71 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠfor ﾠthe ﾠyear ﾠ ﾠ2009-ﾭ2010, ﾠwhich ﾠis ﾠvery ﾠ
meager ﾠin ﾠcomparison ﾠwith ﾠrainy ﾠ, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠseason ﾠthat ﾠ
stood ﾠat ﾠ7.1, ﾠ9.3 ﾠand ﾠ3.1 ﾠhundred ﾠmillion ﾠcubic ﾠmeters. ﾠ ﾠ
 ﾠ
Similar ﾠforecast ﾠis ﾠmade ﾠfor ﾠthe ﾠtime ﾠperiod ﾠranging ﾠfrom ﾠ2010-ﾭ2011 ﾠto ﾠ
2013 ﾠ-ﾭ2014, ﾠand ﾠthe ﾠforecast ﾠsummer ﾠseason ﾠwater ﾠwithdrawals ﾠstood ﾠat ﾠ
1.78, ﾠ1.91, ﾠ2.024, ﾠ2.13 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠ ﾠthat ﾠare ﾠregarded ﾠas ﾠ
the ﾠminimum ﾠin ﾠcomparison ﾠwith ﾠother ﾠseasons. ﾠ
 ﾠ ﾠ ﾠ ﾠ
 ﾠ Similar ﾠprocedure ﾠapplies ﾠeven ﾠfor ﾠloss ﾠof ﾠgeneration. ﾠBefore ﾠgoing ﾠin ﾠto ﾠ
intricate ﾠdetails ﾠof ﾠSVI ﾠof ﾠLG, ﾠlet ﾠus ﾠexamine ﾠhow ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠ
water ﾠshortage ﾠfor ﾠsample ﾠpower ﾠplants ﾠby ﾠvaried ﾠfeed ﾠstock ﾠhas ﾠbeen ﾠ
estimated. ﾠ
 ﾠ
Similar ﾠprocedure ﾠapplies ﾠeven ﾠfor ﾠloss ﾠof ﾠgeneration. ﾠBefore ﾠgoing ﾠin ﾠto ﾠintricate ﾠ
details ﾠof ﾠSVI ﾠof ﾠLG, ﾠlet ﾠus ﾠexamine ﾠhow ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠ
for ﾠsample ﾠpower ﾠplants ﾠby ﾠvaried ﾠfeed ﾠstock ﾠhas ﾠbeen ﾠestimated. ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
6.1 ﾠCalculation ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ(LG) ﾠdue ﾠto ﾠwater ﾠshortage ﾠ(WS) ﾠin ﾠ
selected ﾠpower ﾠplants ﾠ
 ﾠ
Case ﾠof ﾠHydel ﾠpower ﾠplants: ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠMain ﾠPower ﾠHouse ﾠ ﾠ ﾠ ﾠ
This ﾠpower ﾠhouse ﾠconsists ﾠof ﾠ8 ﾠunits. ﾠOne ﾠunit ﾠ110 ﾠMW ﾠand ﾠ7 ﾠunits ﾠ100.8 ﾠMW ﾠ ﾠ
 ﾠ Installed ﾠCapacity ﾠ: ﾠ1x ﾠ110+7x100.8 ﾠ= ﾠ815.6 ﾠMW ﾠ
 ﾠ Per ﾠday ﾠgeneration ﾠ= ﾠ815.6 ﾠx ﾠ24 ﾠ= ﾠ19574.4 ﾠ ﾠ ﾠ ﾠ= ﾠ ﾠ ﾠ19.57 ﾠMU ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1000 ﾠ
 ﾠ Per ﾠmonth ﾠGeneration: ﾠ19.57 ﾠx ﾠ30 ﾠ= ﾠ587.23 ﾠ ﾠMU ﾠ
 ﾠ
Therefore ﾠthis ﾠpower ﾠplant ﾠis ﾠtechnically ﾠsupposed ﾠto ﾠgenerate ﾠfor ﾠthe ﾠwhole ﾠ
month ﾠ587.23 ﾠMU. ﾠ ﾠ
 ﾠ
 ﾠBut ﾠin ﾠactual ﾠscenario, ﾠduring ﾠ2007-ﾭ08 ﾠfor ﾠthe ﾠApril ﾠmonth ﾠactual ﾠgeneration ﾠ= ﾠ
10.843. ﾠNow ﾠthe ﾠquestion ﾠcrops ﾠup ﾠin ﾠmind ﾠwhy ﾠthere ﾠis ﾠa ﾠhuge ﾠgap ﾠbetween ﾠ
installed ﾠgeneration ﾠand ﾠactual ﾠgeneration. ﾠThe ﾠreason ﾠis ﾠthere ﾠmight ﾠbe ﾠsome ﾠ
shortfalls. ﾠThe ﾠfirst ﾠcontributory ﾠfactor ﾠis ﾠauxillary ﾠconsumption. ﾠFor ﾠthe ﾠstart ﾠup ﾠof ﾠ
power ﾠplants, ﾠits ﾠmain ﾠpower ﾠparts ﾠand ﾠancillaries ﾠconsume ﾠsome ﾠelectricity. ﾠ ﾠ
 ﾠ LG ﾠdue ﾠto ﾠauxillary ﾠconsumption= ﾠ0.360628 ﾠ ﾠ LG ﾠ due ﾠ to ﾠ water ﾠ shortage: ﾠ Installed ﾠ Generation ﾠ ± ﾠ (Actual ﾠ Generation-ﾭ ﾠ
Auxiliary ﾠConsumption) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ587.23-ﾭ ﾠ(10.843-ﾭ0.360628) ﾠ= ﾠ587.23 ﾠ-ﾭ10.48 ﾠ= ﾠ576.75 ﾠ
Therefore ﾠfor ﾠthe ﾠApril ﾠmonth ﾠthe ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠis ﾠ
576.75 ﾠMU ﾠ ﾠ
 ﾠ March ﾠMonth ﾠ= ﾠ587.23 ﾠ± ﾠ(37.276-ﾭ ﾠ0.12784) ﾠ= ﾠ587.23-ﾭ37.148 ﾠ= ﾠ550.082 ﾠ
 ﾠ May ﾠmonth ﾠ= ﾠ587.23-ﾭ0 ﾠ= ﾠ587.23 ﾠ
 ﾠ Therefore ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠin ﾠsummer ﾠseason ﾠ= ﾠ
576.75 ﾠ+ ﾠ550.08+ ﾠ587.23 ﾠ= ﾠ1714.06/1000 ﾠ=1.71 ﾠthousand ﾠmillion ﾠunits ﾠ
 ﾠ
For ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠ ﾠseason ﾠthe ﾠcalculated ﾠfigures ﾠfor ﾠloss ﾠof ﾠ
generation ﾠdue ﾠto ﾠwater ﾠshortage ﾠcomes ﾠto ﾠ0.71, ﾠ0.84 ﾠand ﾠ1.65 ﾠthousand ﾠmillion ﾠ
units. ﾠIn ﾠa ﾠsimilar ﾠmanner ﾠthe ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠduring ﾠ
2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠhas ﾠbeen ﾠcalculated. ﾠ ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠLeft ﾠCanal ﾠpower ﾠHouse ﾠ
 ﾠ
 ﾠ Installed ﾠCapacity ﾠ;; ﾠ1x ﾠ30.6 ﾠ+2 ﾠx30.6 ﾠ= ﾠ91.8 ﾠMW ﾠ
 ﾠ
 ﾠ Per ﾠday ﾠGeneration ﾠ= ﾠ91.8 ﾠx ﾠ24 ﾠhr ﾠ= ﾠ2203.2 ﾠ ﾠ ﾠ= ﾠ2.2 ﾠMU ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1000 ﾠ
 ﾠ Per ﾠmonth ﾠGeneration ﾠ ﾠ= ﾠ2.2 ﾠx ﾠ30 ﾠ= ﾠ66.09 ﾠMU ﾠ
 ﾠ
However, ﾠduring ﾠ2005-ﾭ06, ﾠthe ﾠLG ﾠdue ﾠto ﾠwater ﾠshortage ﾠ= ﾠInstalled ﾠGeneration ﾠ± ﾠ
(Actual ﾠgeneration ﾠ± ﾠAuxiliary ﾠConsumption) ﾠ
 ﾠ April ﾠ= ﾠ66.09-ﾭ ﾠ(1.83) ﾠ= ﾠ64.26 ﾠ
 ﾠ May ﾠ= ﾠ66.09-ﾭ2.96 ﾠ= ﾠ63.13 ﾠ ﾠ
 ﾠ March= ﾠ66.09-ﾭ0 ﾠ= ﾠ66.09 ﾠ
Therefore ﾠLG ﾠ due ﾠ to ﾠ WS ﾠduring ﾠ summer ﾠseason ﾠ = ﾠ 64.26 ﾠ + ﾠ 63.13 ﾠ + ﾠ 66.09 ﾠ = ﾠ
193.48 ﾠMU ﾠor ﾠ193.48/100 ﾠ= ﾠ1.93 ﾠhundred ﾠmillion ﾠunits. ﾠThe ﾠcalculated ﾠfigures ﾠof ﾠ
loss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠduring ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠ
seasons ﾠare ﾠ1.79, ﾠ1.33 ﾠand ﾠ1.64. ﾠhundred ﾠmillion ﾠunits. ﾠIn ﾠa ﾠsimilar ﾠmanner ﾠthe ﾠ
loss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠduring ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠhas ﾠbeen ﾠ
calculated. ﾠ ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠRight ﾠCanal ﾠPower ﾠHouse ﾠ
 ﾠ
Installed ﾠCapacity ﾠ= ﾠ2 ﾠx ﾠ30.6 ﾠ= ﾠ61.2 ﾠMW ﾠ
 ﾠ Per ﾠday ﾠgeneration ﾠ= ﾠ61.2 ﾠx ﾠ24 ﾠhr ﾠ= ﾠ1468.8/1000 ﾠ= ﾠ1.47 ﾠMU ﾠ
 ﾠ Per ﾠmonth ﾠGeneration ﾠ= ﾠ1.47 ﾠx ﾠ30 ﾠ= ﾠ44.06 ﾠMU ﾠ
During ﾠ2005-ﾭ06 ﾠ
 ﾠ March ﾠ= ﾠ44.06-ﾭ ﾠ(16.99-ﾭ ﾠ4.67) ﾠ=44.06-ﾭ12.32 ﾠ= ﾠ31.74 ﾠ
 ﾠ April ﾠ= ﾠ44.06 ﾠ± ﾠ(12.09-ﾭ0.32) ﾠ= ﾠ44.06-ﾭ11.77 ﾠ= ﾠ32.29 ﾠ
 ﾠ May ﾠ44.06-ﾭ ﾠ(0-ﾭ0) ﾠ= ﾠ44.06 ﾠ
Therefore ﾠ the ﾠ LG ﾠ due ﾠ to ﾠ water ﾠ shortage ﾠ during ﾠ summer ﾠ season ﾠ = ﾠ 31.74 ﾠ
+32.29+44.06 ﾠ= ﾠ108.09 ﾠMU ﾠor ﾠ1.08 ﾠhundred ﾠmillion ﾠunits. ﾠThe ﾠcalculated ﾠfigures ﾠof ﾠ loss ﾠ of ﾠ generation ﾠ due ﾠ to ﾠ water ﾠ shortage ﾠ during ﾠ rainy, ﾠ winter ﾠ and ﾠ post ﾠ
monsoon ﾠseasons ﾠare ﾠ1.10, ﾠ0.069 ﾠand ﾠ0.51 ﾠhundred ﾠmillion ﾠunits. ﾠIn ﾠa ﾠsimilar ﾠ
manner ﾠthe ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠduring ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠ
has ﾠbeen ﾠcalculated. ﾠ ﾠ
 ﾠ
Srisailam ﾠLeft ﾠCanal ﾠPower ﾠHouse ﾠ
 ﾠ Installed ﾠcapacity ﾠ= ﾠ6 ﾠX ﾠ150 ﾠMW ﾠ
 ﾠ Per ﾠday ﾠGeneration ﾠ= ﾠ6 ﾠx150 ﾠx24 ﾠ= ﾠ21600 ﾠ= ﾠ ﾠ ﾠ21.6 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1000 ﾠ
 ﾠ  ﾠ ﾠ ﾠPer ﾠmonth ﾠgeneration ﾠ= ﾠ21.6 ﾠx30 ﾠ= ﾠ648 ﾠMU ﾠ
During ﾠ2007-ﾭ08 ﾠ
 ﾠ March ﾠ = ﾠ  ﾠ (actual ﾠ generation) ﾠ 107.65 ﾠ ± ﾠ (auxiliary ﾠ consumption) ﾠ 0.53 ﾠ = ﾠ
107.12 ﾠ
 ﾠ LG ﾠdue ﾠto ﾠWS ﾠ= ﾠInstalled ﾠGeneration ﾠ± ﾠ107.12 ﾠ= ﾠ540.88 ﾠ
 ﾠ April ﾠ= ﾠ648-ﾭ ﾠ(155.32 ﾠ-ﾭ0.52) ﾠ= ﾠ648-ﾭ154.8 ﾠ= ﾠ493.2 ﾠ
 ﾠ May ﾠ= ﾠ648-ﾭ ﾠ(94.75 ﾠ-ﾭ0.52) ﾠ= ﾠ648-ﾭ94.23 ﾠ= ﾠ553.77 ﾠ
Therefore ﾠ loss ﾠ of ﾠ generation ﾠ due ﾠ to ﾠ WS ﾠ during ﾠ summer ﾠ season ﾠ = ﾠ 540.88 ﾠ
+493.2+553.77 ﾠ = ﾠ 1587.85/1000 ﾠ = ﾠ 1.58 ﾠ thousand ﾠ million ﾠ units. ﾠ The ﾠ calculated ﾠ
figures ﾠof ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠduring ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠ
monsoon ﾠseasons ﾠare ﾠ1.60, ﾠ0.66 ﾠand ﾠ1.59 ﾠ ﾠ ﾠthousand ﾠmillion ﾠunits. ﾠIn ﾠa ﾠsimilar ﾠ
manner ﾠthe ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage ﾠduring ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠ
has ﾠbeen ﾠcalculated. ﾠ ﾠ
Srisailam ﾠRight ﾠCanal ﾠpower ﾠHouse ﾠ
 ﾠ Installed ﾠCapacity: ﾠ7x110 ﾠMW ﾠ
 ﾠ Per ﾠday ﾠGeneration ﾠ= ﾠ7x ﾠ110x ﾠ24 ﾠhrs ﾠ= ﾠ18480/1000 ﾠ= ﾠ18.48 ﾠ
 ﾠ Per ﾠmonth ﾠ= ﾠ18.480 ﾠx ﾠ30 ﾠdays ﾠ= ﾠ554.4 ﾠMU ﾠ
During ﾠ2007-ﾭ08 ﾠ ﾠ
 ﾠ  ﾠ ﾠ ﾠMarch ﾠ ﾠ= ﾠ ﾠ ﾠ554.4 ﾠ ﾠ(151 ﾠ.55-ﾭ0.54) ﾠ= ﾠ554.4-ﾭ151.01 ﾠ= ﾠ403.39 ﾠ
 ﾠ April ﾠ= ﾠ554.4 ﾠ(150.14-ﾭ ﾠ0.55) ﾠ= ﾠ554.4-ﾭ ﾠ149.59 ﾠ= ﾠ404.81 ﾠ
 ﾠ May ﾠ= ﾠ554.4 ﾠ(103.10 ﾠ-ﾭ0.47) ﾠ= ﾠ554.4 ﾠ± ﾠ102.63 ﾠ= ﾠ451.77 ﾠ
Therefore ﾠ LG ﾠ due ﾠ to ﾠ WS ﾠ = ﾠ 403.39 ﾠ + ﾠ 404.81+451.77 ﾠ = ﾠ 1259.97/1000 ﾠ = ﾠ 1.26 ﾠ
thousand ﾠmillion ﾠunits. ﾠThe ﾠcalculated ﾠfigures ﾠof ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠ
shortage ﾠduring ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠseasons ﾠare ﾠ0.71, ﾠ0.95 ﾠand ﾠ1.36 ﾠ ﾠ ﾠ ﾠ
thousand ﾠmillion ﾠunits. ﾠIn ﾠa ﾠsimilar ﾠmanner ﾠthe ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠ
shortage ﾠduring ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠhas ﾠbeen ﾠcalculated. ﾠ ﾠ
 ﾠ
Lower ﾠSileru ﾠHydel ﾠpower ﾠHouse ﾠ
 ﾠ Installed ﾠCapacity ﾠ= ﾠ100 ﾠx4 ﾠ= ﾠ400 ﾠMW ﾠ
 ﾠ Per ﾠday ﾠgeneration ﾠ= ﾠ400 ﾠx24hrs= ﾠ9600/1000 ﾠ= ﾠ9.6 ﾠMU ﾠ
 ﾠ Per ﾠmonth ﾠgeneration ﾠ= ﾠ9.6 ﾠx ﾠ30 ﾠ= ﾠ288 ﾠMU, ﾠAuxiliary ﾠconsumption ﾠis ﾠnil. ﾠ ﾠ
During ﾠ2008-ﾭ09 ﾠ
 ﾠ March ﾠ: ﾠ(Installed ﾠGeneration) ﾠ288-ﾭ ﾠ(actual ﾠGeneration) ﾠ117 ﾠ= ﾠ171 ﾠ
 ﾠ May ﾠ288-ﾭ75 ﾠ= ﾠ213 ﾠ
 ﾠ April ﾠ288-ﾭ90 ﾠ=198 ﾠ
 ﾠTherefore ﾠLG ﾠdue ﾠto ﾠWS ﾠduring ﾠsummer ﾠseason ﾠ= ﾠ171 ﾠ+213+198 ﾠ= ﾠ582 ﾠor ﾠ5.82 ﾠ
hundred ﾠmillion ﾠunits. ﾠThe ﾠcalculated ﾠfigures ﾠof ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠ
shortage ﾠduring ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠseasons ﾠare ﾠ6.18, ﾠ6.14 ﾠand ﾠ5.58 ﾠ
hundred ﾠmillion ﾠunits. ﾠIn ﾠa ﾠsimilar ﾠmanner ﾠthe ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠ
shortage ﾠduring ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠhas ﾠbeen ﾠcalculated. ﾠ ﾠ
 ﾠ
Upper ﾠSileru ﾠHydel ﾠPower ﾠHouse ﾠ
 ﾠ
 ﾠ Installed ﾠCapacity ﾠ= ﾠ60x4 ﾠ= ﾠ240 ﾠMW ﾠ
 ﾠ Per ﾠday ﾠgeneration ﾠ= ﾠ240 ﾠx ﾠ24 ﾠhrs ﾠ= ﾠ5760/1000 ﾠ= ﾠ5.76 ﾠ
 ﾠ Per ﾠmonth ﾠgeneration ﾠ= ﾠ5.76 ﾠx30 ﾠ= ﾠ172.8 ﾠMU ﾠ
 ﾠ Auxillary ﾠconsumption ﾠis ﾠnil. ﾠ
During ﾠ2005-ﾭ06 ﾠ
 ﾠ March ﾠ172.8-ﾭ74.32 ﾠ= ﾠ98.48 ﾠ
 ﾠ April ﾠ172.8-ﾭ ﾠ40.76 ﾠ= ﾠ132.04 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ May ﾠ172.8-ﾭ ﾠ37.57 ﾠ= ﾠ135.23 ﾠ
Therefore ﾠ LG ﾠ due ﾠ to ﾠ WS ﾠ during ﾠ summer ﾠ season ﾠ = ﾠ 98.48+132.04+135.23 ﾠ = ﾠ
365.75 ﾠor ﾠ3.66 ﾠhundred ﾠmillion ﾠunits. ﾠThe ﾠcalculated ﾠfigures ﾠof ﾠloss ﾠof ﾠgeneration ﾠ
due ﾠto ﾠwater ﾠshortage ﾠduring ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠseasons ﾠare ﾠ4.22, ﾠ
4.58 ﾠand ﾠ3.57 ﾠhundred ﾠmillion ﾠunits. ﾠIn ﾠa ﾠsimilar ﾠmanner ﾠthe ﾠloss ﾠof ﾠgeneration ﾠ
due ﾠto ﾠwater ﾠshortage ﾠduring ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠhas ﾠbeen ﾠcalculated. ﾠ ﾠ
 ﾠ
Case ﾠof ﾠThermal ﾠPower ﾠPlants: ﾠ
Narla ﾠTata ﾠRao ﾠThermal ﾠPower ﾠPlant ﾠ
 ﾠ Installed ﾠCapacity: ﾠ6 ﾠx ﾠ210 ﾠMW ﾠ
 ﾠ Per ﾠday ﾠgeneration ﾠ= ﾠ210 ﾠx ﾠ24 ﾠhrs ﾠ= ﾠ5040/1000 ﾠ= ﾠ5.04 ﾠMU ﾠ




 ﾠ April ﾠmonth ﾠactual ﾠgeneration ﾠ= ﾠ876.95 ﾠMU ﾠ
 ﾠ LG ﾠdue ﾠto ﾠhigh ﾠgrid ﾠfrequency, ﾠloss ﾠdue ﾠto ﾠoutages, ﾠcoal ﾠproblem, ﾠoutage ﾠ
of ﾠauxiliaries, ﾠauxillary ﾠconsumption ﾠ ﾠ= ﾠ22.44+3.14+1.10+10.02+78.601 ﾠ= ﾠ
115.301 ﾠMU ﾠ
 ﾠ Actual ﾠgeneration ﾠ±LG ﾠdue ﾠto ﾠother ﾠfactors ﾠ ﾠ ﾠ= ﾠ876.95 ﾠ± ﾠ115.301 ﾠ= ﾠ761.65 ﾠ
MU ﾠ
 ﾠ Installed ﾠGeneration-ﾭ ﾠFinal ﾠActual ﾠgeneration ﾠ(after ﾠdeduction ﾠof ﾠLG ﾠdue ﾠto ﾠ
other ﾠfactors) ﾠ= ﾠ907.2-ﾭ761.65 ﾠ= ﾠ145 ﾠMU ﾠ
 ﾠ May ﾠmonth ﾠAG ﾠ= ﾠ882.43 ﾠMU ﾠ
 ﾠ Loss ﾠof ﾠGeneration ﾠdue ﾠto ﾠhigh ﾠgrid ﾠfrequency ﾠ, ﾠoutages, ﾠcoal ﾠproblem ﾠand ﾠ
AU ﾠ= ﾠ14.61+ ﾠ2.12+ ﾠ20.95+ ﾠ79.520 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ117.2 ﾠMU ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ882.43-ﾭ117.2 ﾠ= ﾠ765.23 ﾠMU ﾠ
 ﾠ Installed ﾠ generation ﾠ  ﾠ -ﾭ ﾠ Final ﾠ actual ﾠ generation ﾠ loss ﾠ = ﾠ 907.2-ﾭ765.23 ﾠ = ﾠ
141.97 ﾠMU ﾠ
 ﾠ March ﾠmonth ﾠactual ﾠgeneration ﾠ= ﾠ922.10 ﾠMU ﾠ ﾠ LG ﾠdue ﾠto ﾠallied ﾠfactors ﾠ= ﾠ0.66+0.71+ ﾠ10.45 ﾠ+80.485 ﾠ= ﾠ92.305 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ922.10 ﾠ-ﾭ92.305 ﾠ= ﾠ829.79 ﾠMU ﾠ
 ﾠ Installed ﾠGeneration-ﾭ ﾠFinal ﾠActual ﾠgeneration ﾠ(after ﾠdeduction ﾠof ﾠLG ﾠdue ﾠto ﾠ
other ﾠfactors) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ907.2-ﾭ829.795 ﾠ= ﾠ77.405 ﾠMU ﾠ
 ﾠ
Therefore ﾠ ultimately ﾠ the ﾠ LG ﾠ due ﾠ to ﾠ WS ﾠ for ﾠ summer ﾠ months ﾠ is ﾠ 145 ﾠ
+141.97+77.405= ﾠ364 ﾠor ﾠ3.64 ﾠhundred ﾠmillion ﾠunits. ﾠThe ﾠcalculated ﾠfigures ﾠof ﾠLG ﾠ
during ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠseason ﾠare ﾠ6.62, ﾠ7.84 ﾠand ﾠ5.71 ﾠhundred ﾠ
million ﾠunits. ﾠIn ﾠsimilar ﾠmanner ﾠfor ﾠall ﾠthe ﾠquarters ﾠ(4 ﾠseasons), ﾠLG ﾠdue ﾠto ﾠWS ﾠ
during ﾠ(2003-ﾭ04 ﾠto ﾠ2008-ﾭ09) ﾠhas ﾠbeen ﾠcalculated ﾠand ﾠSVI ﾠhas ﾠbeen ﾠapplied. ﾠ
 ﾠ




 ﾠ KTPS ﾠA ﾠ4x ﾠ60 ﾠMW ﾠ
 ﾠ KTPS ﾠB ﾠ2x ﾠ120 ﾠMW ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ4x60+2x120 ﾠ+2x120 ﾠ= ﾠ720 ﾠ
 ﾠ KTPS ﾠC ﾠ2x120 ﾠMW ﾠ
 ﾠ As ﾠeach ﾠstation ﾠA, ﾠB ﾠand ﾠC ﾠcomprises ﾠof ﾠdifferent ﾠcapacities, ﾠ720 ﾠICG ﾠis ﾠ
taken ﾠas ﾠstandard ﾠfor ﾠcalculation ﾠof ﾠLG. ﾠ
 ﾠ ﾠ
During ﾠ2008-ﾭ09 ﾠ
 ﾠ April ﾠmonth ﾠActual ﾠGeneration= ﾠ370.56 ﾠMU ﾠ
 ﾠ Loss ﾠ of ﾠ Generation ﾠ due ﾠ to ﾠ poor ﾠ quality ﾠ of ﾠ coal, ﾠ outage ﾠ on ﾠ auxiliaries, ﾠ
auxiliary ﾠconsumption ﾠand ﾠforced ﾠoutage ﾠ= ﾠ39.05 ﾠ+23.24+31.33+55.80 ﾠ= ﾠ
149.42 ﾠMU ﾠ
 ﾠ Actual ﾠGeneration ﾠ±LG ﾠdue ﾠto ﾠother ﾠfactors ﾠ= ﾠ370.56-ﾭ149.42 ﾠ
 ﾠ Installed ﾠGeneration ﾠcapacity ﾠ-ﾭ221.14 ﾠMU ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ=720-ﾭ221.14 ﾠ=498 ﾠMU ﾠ
 ﾠ Therefore ﾠLG ﾠdue ﾠto ﾠwater ﾠshortage ﾠ= ﾠ498 ﾠMU ﾠ
 ﾠ May ﾠmonth ﾠActual ﾠGeneration: ﾠ380.921 ﾠMU ﾠ
 ﾠ LG ﾠdue ﾠto ﾠother ﾠfactors ﾠ= ﾠ33.17+21.05+40.26+33.54+12.54 ﾠ= ﾠ140.56 ﾠMU ﾠ
 ﾠ Actual ﾠGeneration-ﾭLG ﾠdue ﾠto ﾠother ﾠfactors ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ380.921-ﾭ40.56 ﾠ=240.361 ﾠMU ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠTherefore ﾠLG ﾠdue ﾠto ﾠwater ﾠshortage ﾠ= ﾠ720-ﾭ240.361 ﾠ= ﾠ479.639 ﾠMU ﾠ
 ﾠ March ﾠmonth ﾠactual ﾠgeneration: ﾠ418.921 ﾠ
 ﾠ LG ﾠdue ﾠto ﾠother ﾠfactors ﾠ= ﾠ49.29+10.82+49.26+36.66+14.3 ﾠ=153.42 ﾠMU ﾠ
 ﾠ Actual ﾠgeneration ﾠ±LG ﾠdue ﾠto ﾠother ﾠfactors ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ418.921-ﾭ153.42 ﾠ= ﾠ265.501 ﾠMU ﾠ
 ﾠ
Therefore ﾠLG ﾠdue ﾠto ﾠwater ﾠshortage ﾠ= ﾠ720-ﾭ265.501 ﾠ=454.49 ﾠ
Therefore ﾠ ultimately ﾠ the ﾠ LG ﾠ due ﾠ to ﾠ water ﾠ shortage ﾠ during ﾠ summer ﾠ season ﾠ
=498+479.64+454.499 ﾠ =1432.1 ﾠ MU ﾠ or ﾠ 14.32 ﾠ hundred ﾠ million ﾠ units. ﾠ The ﾠ
calculated ﾠ figures ﾠ of ﾠ LG ﾠ during ﾠ rainy, ﾠ winter ﾠ and ﾠ post ﾠ monsoon ﾠ season ﾠ are ﾠ
21.86, ﾠ 14.71 ﾠ and ﾠ 11.53 ﾠ hundred ﾠ million ﾠ units. ﾠ In ﾠ similar ﾠ manner ﾠ for ﾠ all ﾠ the ﾠquarters ﾠ (4 ﾠ seasons), ﾠ LG ﾠ due ﾠ to ﾠ WS ﾠ during ﾠ (2003-ﾭ04 ﾠ to ﾠ 2008-ﾭ09) ﾠ has ﾠ been ﾠ
calculated ﾠand ﾠSVI ﾠhas ﾠbeen ﾠapplied. ﾠ
 ﾠ
Kothagudaem ﾠThermal ﾠPower ﾠPlant ﾠStage ﾠV ﾠ
 ﾠ Installed ﾠCapacity ﾠ= ﾠ2X250 ﾠMW ﾠ
 ﾠ Per ﾠmonth ﾠinstalled ﾠgeneration ﾠ= ﾠ6x2x30= ﾠ360MU ﾠ
 ﾠ Loss ﾠof ﾠgeneration ﾠdue ﾠto ﾠforced ﾠlosses, ﾠpoor ﾠquality ﾠcoal, ﾠunit ﾠauxillary ﾠ
losses, ﾠhigh ﾠgrid ﾠfrequency ﾠand ﾠplanned ﾠlosses ﾠ= ﾠ31.52 ﾠMU ﾠ
During ﾠ2002-ﾭ03 ﾠ ﾠ
 ﾠ April ﾠmonth ﾠ= ﾠIG-ﾭ ﾠ(AG-ﾭ ﾠLG ﾠdue ﾠto ﾠother ﾠfactors) ﾠ
 ﾠ Therefore ﾠLG ﾠdue ﾠto ﾠWS ﾠ= ﾠ360-ﾭ(342.77-ﾭ31.52) ﾠ= ﾠ360-ﾭ311.25=48.75 ﾠ
 ﾠ May ﾠmonth ﾠ= ﾠ360-ﾭ(355.77-ﾭ31.52) ﾠ= ﾠ360-ﾭ324.25 ﾠ= ﾠ35.75 ﾠ
 ﾠ March ﾠmonth ﾠ= ﾠ360-ﾭ(369.56-ﾭ31.52) ﾠ= ﾠ360-ﾭ338.04 ﾠ= ﾠ21.9 ﾠ
 ﾠ
Therefore ﾠ the ﾠ loss ﾠ of ﾠ generation ﾠ due ﾠ to ﾠ WS ﾠ during ﾠ summer ﾠ season ﾠ = ﾠ
48.75+35.75+21.9= ﾠ106.46/10= ﾠ10.64 ﾠMU. ﾠThe ﾠcalculated ﾠfigures ﾠof ﾠLG ﾠduring ﾠ
rainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠseason ﾠare ﾠ21.35, ﾠ17.19 ﾠand ﾠ12.59 ﾠmillion ﾠunits. ﾠ
In ﾠsimilar ﾠmanner ﾠfor ﾠall ﾠthe ﾠquarters ﾠ(4 ﾠseasons), ﾠLG ﾠdue ﾠto ﾠWS ﾠduring ﾠ(2003-ﾭ04 ﾠ
to ﾠ2008-ﾭ09) ﾠhas ﾠbeen ﾠcalculated ﾠand ﾠSVI ﾠhas ﾠbeen ﾠapplied. ﾠ
 ﾠ
Rayalaseema ﾠThermal ﾠpower ﾠPlant ﾠ ﾠ
 ﾠ
 ﾠ Installed ﾠCapacity= ﾠ2x210MW ﾠ
 ﾠ Per ﾠmonth ﾠinstalled ﾠgeneration ﾠ= ﾠ5.04x2x30= ﾠ302.4 ﾠMU ﾠ
During ﾠ2005-ﾭ06 ﾠ
 ﾠ April ﾠmonth ﾠactual ﾠgeneration ﾠ= ﾠ234 ﾠMU ﾠ
 ﾠ LG ﾠdue ﾠto ﾠpartial ﾠloading ﾠdue ﾠto ﾠpoor ﾠquality ﾠcoal, ﾠauxiliary ﾠconsumption ﾠ= ﾠ
56.99 ﾠMU ﾠ
 ﾠ = ﾠActual ﾠgeneration-ﾭ ﾠLG ﾠdue ﾠto ﾠother ﾠfactors ﾠ= ﾠ234-ﾭ56.99 ﾠ= ﾠ177.01 ﾠMU ﾠ
 ﾠ Installed ﾠGeneration ﾠ= ﾠ302.4-ﾭ177.01 ﾠ=125.39 ﾠ
 ﾠ
Therefore ﾠLG ﾠdue ﾠto ﾠwater ﾠshortage ﾠ= ﾠ125.39 ﾠMU ﾠ
 ﾠ
Similarly ﾠ for ﾠ May ﾠ and ﾠ March ﾠ PRQWK¶V ﾠ actual ﾠgeneration ﾠ and ﾠ LG ﾠ due ﾠ to ﾠ
other ﾠfactors ﾠare ﾠ234 ﾠMU ﾠand ﾠ56.99 ﾠMU. ﾠThe ﾠloss ﾠof ﾠgeneration ﾠcalculated ﾠ
due ﾠto ﾠWS ﾠis ﾠ125.39 ﾠMU. ﾠTherefore ﾠfor ﾠthe ﾠsummer ﾠmonth ﾠas ﾠa ﾠwhole ﾠLG ﾠ
due ﾠto ﾠWS ﾠcan ﾠbe ﾠcalculated ﾠas ﾠ125.39+125.39+125.39 ﾠ= ﾠ376.17 ﾠMU ﾠor ﾠ
3.76 ﾠ hundred ﾠ million ﾠ units. ﾠ The ﾠ calculated ﾠ figures ﾠ of ﾠ LG ﾠ during ﾠ rainy, ﾠ
winter ﾠand ﾠpost ﾠmonsoon ﾠseason ﾠare ﾠ5.75, ﾠ4.83 ﾠand ﾠ3.06 ﾠmillion ﾠunits. ﾠIn ﾠ
similar ﾠ manner ﾠ for ﾠ all ﾠ the ﾠ quarters ﾠ (4 ﾠ seasons), ﾠ LG ﾠ due ﾠ to ﾠ WS ﾠ during ﾠ
(2003-ﾭ04 ﾠto ﾠ2008-ﾭ09) ﾠhas ﾠbeen ﾠcalculated ﾠand ﾠSVI ﾠhas ﾠbeen ﾠapplied. ﾠ
 ﾠ
 ﾠ
In ﾠ ﾠNagarjuna ﾠSagar ﾠMain ﾠPower ﾠHouse, ﾠ ﾠfor ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠ
shortage ﾠ component ﾠ the ﾠ seasonal ﾠ variation ﾠ index ﾠ method ﾠ has ﾠ been ﾠ applied ﾠ
similar ﾠto ﾠwater ﾠwithdrawals ﾠ( ﾠSee ﾠAppendix ﾠtable: ﾠ6.1) ﾠ ﾠ ﾠ
 ﾠ After ﾠfollowing ﾠall ﾠthe ﾠ5 ﾠsteps ﾠthe ﾠspecific ﾠseasonal ﾠvalues ﾠare ﾠarranged ﾠfor ﾠ
four ﾠquarters ﾠfor ﾠthe ﾠyears ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ2009, ﾠthe ﾠunadjusted ﾠmean ﾠ
and ﾠadjusted ﾠseasonal ﾠindex ﾠhas ﾠbeen ﾠcalculated. ﾠ ﾠ
 ﾠ For ﾠthis ﾠpurpose ﾠthe ﾠcorrection ﾠfactor ﾠis ﾠalso ﾠdetermined ﾠwhere ﾠin ﾠall ﾠthe ﾠ
unadjusted ﾠ seasonal ﾠmeans ﾠ comes ﾠ to ﾠ 1.12, ﾠ 0.92, ﾠ 0.901 ﾠ and ﾠ 1.14. ﾠThe ﾠ
total ﾠof ﾠall ﾠthese ﾠcomes ﾠto ﾠ4.081. ﾠThe ﾠcorrection ﾠfactor ﾠ= ﾠ4/4.081 ﾠ= ﾠ0.9802. ﾠ ﾠ
Therefore ﾠ the ﾠ ultimate ﾠ typical ﾠ seasonal ﾠ indexes ﾠ obtained ﾠ are ﾠ 109.78, ﾠ
90.17, ﾠ88.32 ﾠand ﾠ111.7. ﾠ
 ﾠ  ﾠThe ﾠfinal ﾠseasonal ﾠindexes ﾠcalculated ﾠas ﾠper ﾠIndian ﾠmonsoon ﾠconditions ﾠ
during ﾠsummer, ﾠrainy, ﾠwinter ﾠand ﾠpost ﾠmonsoon ﾠseason ﾠfor ﾠthe ﾠperiod ﾠof ﾠ
2000-ﾭ2001 ﾠto ﾠ2008-ﾭ09 ﾠare139.22, ﾠ127.4, ﾠ58.88 ﾠand ﾠ74.47. ﾠ ﾠ
 ﾠ The ﾠdeseasonalized ﾠdata ﾠin ﾠlast ﾠcolumn ﾠare ﾠobtained ﾠby ﾠdividing ﾠoriginal ﾠ
data ﾠin ﾠcolumn ﾠ ﾠ ﾠ2 ﾠby ﾠappropriate ﾠtypical ﾠseasonal ﾠindex. ﾠFor ﾠEg. ﾠ1.42/0.95 ﾠ
= ﾠ1.61 ﾠso ﾠon ﾠand ﾠso ﾠforth. ﾠIn ﾠother ﾠwords, ﾠwe ﾠcan ﾠsay ﾠthat ﾠwhat ﾠsummer ﾠ
season ﾠloss ﾠof ﾠgeneration ﾠwould ﾠhave ﾠbeen ﾠif ﾠthere ﾠhad ﾠbeen ﾠno ﾠseasonal ﾠ
variation. ﾠ
 ﾠ For ﾠdoing ﾠseasonalized ﾠforecast ﾠfor ﾠ4 ﾠquarters ﾠfor ﾠtime ﾠperiod ﾠ2009-ﾭ2010 ﾠ
to ﾠ2013-ﾭ2014, ﾠcode ﾠthe ﾠtime ﾠperiod ﾠand ﾠuse ﾠthe ﾠmethod ﾠof ﾠleast ﾠsquares ﾠ
to ﾠobtain ﾠthe ﾠtrend ﾠequation. ﾠFor ﾠEg. ﾠHere ﾠfor ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠthe ﾠTrend ﾠEquation ﾠ ﾠobtained ﾠis ﾠy ﾠ= ﾠ1.55 ﾠ-ﾭ ﾠ0.03 ﾠ ﾠx ﾠ
 ﾠ  ﾠBy ﾠsubstituting ﾠwith ﾠthe ﾠappropriate ﾠcode ﾠfor ﾠthe ﾠtime ﾠperiod ﾠwe ﾠobtain ﾠthe ﾠ
trend ﾠ value. ﾠ In ﾠ case ﾠ of ﾠ this ﾠ for ﾠ example ﾠ by ﾠ substituting ﾠ X ﾠ with ﾠ 33, ﾠ we ﾠ
obtain ﾠthe ﾠtrend ﾠvalue ﾠthat ﾠis ﾠunadjusted ﾠforecast ﾠ0.56. ﾠ
o ﾠ By ﾠmultiplying ﾠthe ﾠunadjusted ﾠforecast ﾠtrend ﾠwith ﾠseasonal ﾠvariation ﾠ
index ﾠ1.0978, ﾠwe ﾠobtain ﾠthe ﾠseasonally ﾠadjusted ﾠforecast ﾠof ﾠloss ﾠof ﾠ
generation ﾠdue ﾠto ﾠwater ﾠshortage ﾠfor ﾠsummer ﾠseason ﾠi.e. ﾠ0.65 ﾠfor ﾠ
the ﾠyear ﾠ2009-ﾭ2010, ﾠwhich ﾠis ﾠhigh ﾠin ﾠcomparison ﾠwith ﾠrainy, ﾠwinter ﾠ
and ﾠpost ﾠmonsoon ﾠseason ﾠthat ﾠstood ﾠat ﾠ0.48, ﾠ0.44 ﾠand ﾠ0.53 ﾠMU. ﾠ ﾠ
 ﾠ
Similar ﾠforecast ﾠis ﾠmade ﾠfor ﾠthe ﾠtime ﾠperiod ﾠranging ﾠfrom ﾠ2010-ﾭ2011 ﾠto ﾠ
2013 ﾠ-ﾭ2014, ﾠand ﾠthe ﾠforecast ﾠsummer ﾠseason ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠstood ﾠat ﾠ0.48, ﾠ0.35, ﾠ0.22 ﾠand ﾠ0.087 ﾠMU ﾠ ﾠthat ﾠare ﾠregarded ﾠ
as ﾠthe ﾠmaximum ﾠ ﾠin ﾠcomparison ﾠwith ﾠother ﾠseasons. ﾠ
 ﾠ
Finally ﾠas ﾠper ﾠIndian ﾠmonsoon ﾠconditions, ﾠ ﾠthe ﾠfinal ﾠseasonalized ﾠforecast ﾠ
for ﾠwater ﾠwithdrawals ﾠVs ﾠLoss ﾠof ﾠgeneration ﾠappendix ﾠtable ﾠ5.1 ﾠ ﾠindicates ﾠ
that ﾠ for ﾠ the ﾠ years ﾠ 2009-ﾭ2010, ﾠ 2010-ﾭ2011, ﾠ 2011-ﾭ2012 ﾠ and ﾠ 2013-ﾭ2014 ﾠ
especially ﾠduring ﾠsummer ﾠseason ﾠthe ﾠwater ﾠwithdrawals ﾠare ﾠvery ﾠmeager ﾠ
that ﾠstood ﾠat ﾠ4.8, ﾠ5.1, ﾠ5.39, ﾠ5.69 ﾠand ﾠ5.98 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠ
due ﾠto ﾠseasonal ﾠfluctuations. ﾠIn ﾠaccordance ﾠwith ﾠit, ﾠthe ﾠloss ﾠof ﾠgeneration ﾠ
was ﾠrated ﾠhigh ﾠat ﾠ0.8, ﾠ0.59, ﾠ0.43, ﾠ0.26 ﾠand ﾠ0.093 ﾠMU ﾠin ﾠcomparison ﾠwith ﾠ
rainy, ﾠ winter ﾠ and ﾠ post ﾠ monsoon ﾠ seasons. ﾠ For ﾠ the ﾠ rainy ﾠ season ﾠ the ﾠ
forecast ﾠvalues ﾠindicates ﾠthat ﾠthe ﾠhighest ﾠwater ﾠwithdrawals ﾠfor ﾠthe ﾠyears ﾠ
2009-ﾭ2010, ﾠ2010-ﾭ2011, ﾠ2011-ﾭ2012 ﾠand ﾠ2013-ﾭ2014 ﾠ ﾠwere ﾠrecorded ﾠ ﾠat ﾠthe ﾠ
level ﾠof ﾠ8.13, ﾠ8.53, ﾠ9.2, ﾠ9.62 ﾠand ﾠ10.1 ﾠthousand ﾠmillion ﾠunits ﾠand ﾠ ﾠless ﾠloss ﾠof ﾠgeneration ﾠwere ﾠrecorded ﾠat ﾠthe ﾠlevel ﾠof ﾠ0.66,0.5,0.35,0.15 ﾠand ﾠ0.0413 ﾠ
MU. ﾠ For ﾠ the ﾠ rest ﾠ of ﾠ the ﾠ seasons ﾠ i.e. ﾠ winter ﾠseason ﾠ recorded ﾠmoderate ﾠ
water ﾠ withdrawals ﾠ and ﾠ moderate ﾠ loss ﾠ of ﾠ generation. ﾠ In ﾠ case ﾠ of ﾠ post ﾠ
monsoon ﾠ season, ﾠ meager ﾠ water ﾠ withdrawals ﾠ were ﾠ recorded ﾠ with ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ ﾠ ﾠ
 ﾠ
In ﾠ a ﾠ similar ﾠ manner ﾠ for ﾠ all ﾠ the ﾠ seven ﾠ selected ﾠ hydel ﾠ and ﾠ four ﾠ thermal ﾠ
power ﾠstations, ﾠthe ﾠSeasonal ﾠvariation ﾠhas ﾠbeen ﾠapplied ﾠby ﾠfollowing ﾠthe ﾠ
above ﾠmentioned ﾠprocedures. ﾠ ﾠ
 ﾠ
 ﾠ
6.2 ﾠFindings ﾠof ﾠselected ﾠpower ﾠplants ﾠw.r.t ﾠto ﾠwater ﾠwithdrawals ﾠ(WD) ﾠVs ﾠ
Loss ﾠof ﾠGeneration ﾠ(LG) ﾠafter ﾠapplication ﾠof ﾠSeasonal ﾠVariation ﾠIndex ﾠ ﾠ
 ﾠ
Case ﾠof ﾠHydel ﾠPower ﾠPlants: ﾠWater ﾠWithdrawals ﾠand ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠMain ﾠPower ﾠHouse: ﾠ(2001-ﾭ02 ﾠto ﾠ2008-ﾭ09) ﾠ
 ﾠ
Over ﾠa ﾠperiod ﾠof ﾠ9 ﾠyears, ﾠthe ﾠapplication ﾠof ﾠseasonal ﾠvariation ﾠindex ﾠrevealed ﾠthe ﾠ
following ﾠresults: ﾠ(Appendix ﾠTable ﾠ6.1) ﾠ
 ﾠ
¾ ﾠ The ﾠrainy ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠwith ﾠ
summer. ﾠLess ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠrainy ﾠseason ﾠdue ﾠto ﾠthe ﾠ
effect ﾠof ﾠhigher ﾠwater ﾠwithdrawals. ﾠ ﾠ ﾠ
¾ ﾠ More ﾠWD ﾠ ﾠyielded ﾠan ﾠ ﾠindex ﾠof ﾠ152.96 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
Less ﾠLG ﾠ ﾠcapitulated ﾠan ﾠindex ﾠof ﾠ127.40 ﾠ
¾ ﾠ The ﾠ summer ﾠ season ﾠ ranks ﾠ III ﾠ with ﾠ meager ﾠ water ﾠ withdrawals ﾠ in ﾠ
comparison ﾠwith ﾠrainy. ﾠHigh ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠsummer ﾠ
season ﾠdue ﾠto ﾠthe ﾠinfluence ﾠof ﾠlower ﾠwater ﾠwithdrawals ﾠ ﾠ
¾ ﾠ Less ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ90.47 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠMore ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ139.22 ﾠ
¾ ﾠ The ﾠwinter ﾠseason ﾠranks ﾠII ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠ
loss ﾠof ﾠgeneration ﾠ ﾠ
¾ ﾠ ModerateWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ115.54 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
Moderate ﾠLG ﾠ± ﾠwith ﾠan ﾠindex ﾠof ﾠ29.44 ﾠ
¾ ﾠ The ﾠ Post ﾠ monsoon ﾠ ranks ﾠ IV ﾠ with ﾠ meager ﾠ water ﾠ withdrawals ﾠ and ﾠ more ﾠ
Loss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Meager ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ37.79 ﾠ
 ﾠMore ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ74.47 ﾠ
 ﾠ
The ﾠFuture ﾠProjections ﾠof ﾠwater ﾠwithdrawals ﾠand ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠ
shortage ﾠhave ﾠbeen ﾠdone ﾠfor ﾠthe ﾠperiod ﾠranging ﾠfrom ﾠ ﾠ ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ
with ﾠthe ﾠaid ﾠof ﾠtrend ﾠequations. ﾠ
 ﾠ
WD-ﾭ ﾠY= ﾠ2.59 ﾠ+0.080X ﾠ
LG-ﾭ ﾠY=1.55-ﾭ0.03 ﾠX ﾠ ﾠ
 ﾠ Rainy ﾠSeason ﾠRanks ﾠI ﾠ±with ﾠmore ﾠWD ﾠ(varying ﾠfrom ﾠ8 ﾠto ﾠ10.1 ﾠhundred ﾠ
million ﾠcubic ﾠmeters) ﾠand ﾠless ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ0.66 ﾠthousand ﾠMU ﾠto ﾠ
0.0413 ﾠthousand ﾠMU) ﾠ-ﾭ-ﾭ-ﾭGood ﾠMonsoonal ﾠEffect ﾠ ﾠ
 ﾠ Summer ﾠ Season ﾠ Ranks ﾠ III-ﾭ ﾠ with ﾠ less ﾠ WD ﾠ (varying ﾠ from ﾠ 4.8 ﾠ to ﾠ 5.98 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters ﾠand ﾠmore ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ0.8 ﾠthousand ﾠ
million ﾠunits ﾠto ﾠ0.093 ﾠthousand ﾠmillion ﾠunits) ﾠ-ﾭ-ﾭ-ﾭ-ﾭDearth ﾠof ﾠWater. ﾠ
 ﾠ Winter ﾠSeason ﾠRanks ﾠII-ﾭ ﾠwith ﾠmoderate ﾠWD ﾠ(varying ﾠfrom ﾠ6.24 ﾠto ﾠ7.71 ﾠ
hundred ﾠmillion ﾠ cubic ﾠmeters ﾠand ﾠmoderate ﾠ LG ﾠ ( ﾠthat ﾠ varies ﾠfrom ﾠ 0.29 ﾠ
thousand ﾠMU ﾠto ﾠ0.011 ﾠthousand ﾠMU)-ﾭ-ﾭ-ﾭDearth ﾠof ﾠwater ﾠ
 ﾠ  ﾠPost ﾠMonsoon ﾠSeason ﾠRanks ﾠIV-ﾭ ﾠwith ﾠmeager ﾠWD( ﾠvarying ﾠfrom ﾠ2.06 ﾠto ﾠ
2.6 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠand ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ0.35 ﾠ
thousand ﾠMU ﾠto ﾠ-ﾭ0.0073 ﾠthousand ﾠMU)-ﾭ-ﾭ-ﾭDearth ﾠof ﾠwater ﾠ
 ﾠ
Higher ﾠor ﾠlower ﾠlevel ﾠwater ﾠwithdrawals ﾠduring ﾠvaried ﾠmonsoon ﾠseasons ﾠ
(summer, ﾠRainy, ﾠwinter ﾠand ﾠPost ﾠMonsoon ﾠSeason) ﾠends ﾠup ﾠwith ﾠvarying ﾠ
levels ﾠof ﾠ(high ﾠor ﾠLow) ﾠLG ﾠvis-ﾭà-ﾭvis ﾠwith ﾠvarying ﾠPLF. ﾠ(Exhibits ﾠits ﾠQuality). ﾠ
 ﾠ Low ﾠCase ﾠScenario: ﾠDuring ﾠ2001-ﾭ02 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠEG: ﾠ3.67 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠ± ﾠLow ﾠWD ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1.53 ﾠthousand ﾠmillion ﾠunits-ﾭ ﾠHigh ﾠLG ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ28.96 ﾠPLF-ﾭ ﾠLow ﾠPLF ﾠ
 ﾠ High ﾠCase ﾠScenario: ﾠDuring ﾠ2001-ﾭ02 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠEG: ﾠ4.78 ﾠhundred ﾠmillion ﾠcubic ﾠmeters-ﾭ ﾠhigh ﾠWD ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1.42 ﾠthousand ﾠmillion ﾠunits-ﾭ ﾠLow ﾠLG ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ42.29 ﾠPLF-ﾭ ﾠrecorded ﾠhigh ﾠlevel ﾠof ﾠPLF ﾠ
Similar ﾠis ﾠthe ﾠcase ﾠwith ﾠall ﾠother ﾠhydel ﾠpower ﾠplants. ﾠ ﾠ
 ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠleft ﾠcanal ﾠpower ﾠhouse: ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ(Appendix ﾠtable ﾠ6.2) ﾠ
¾ ﾠ  ﾠThe ﾠwinter ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠ
with ﾠsummer. ﾠLess ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠwinter ﾠseason ﾠdue ﾠ
to ﾠthe ﾠeffect ﾠof ﾠhigher ﾠwater ﾠwithdrawals. ﾠ ﾠ
¾ ﾠ more ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ135 ﾠ
Less ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ58 ﾠ
¾ ﾠ The ﾠ summer ﾠ season ﾠ ranks ﾠ II ﾠ with ﾠ meager ﾠ water ﾠ withdrawals ﾠ in ﾠ
comparison ﾠwith ﾠwinter. ﾠHigh ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠsummer ﾠ
season ﾠdue ﾠto ﾠthe ﾠinfluence ﾠof ﾠlower ﾠwater ﾠwithdrawals. ﾠ ﾠ
¾ ﾠ Less ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ128 ﾠ
More ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ138 ﾠ ﾠ ﾠ
¾ ﾠ The ﾠrainy ﾠseason ﾠranks ﾠIII ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠmore ﾠloss ﾠ
of ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭwith ﾠan ﾠindex ﾠof ﾠ78 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG-ﾭwith ﾠan ﾠindex ﾠof ﾠ136 ﾠ
¾ ﾠ The ﾠpost ﾠmonsoon ﾠseason ﾠranks ﾠIV ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ60 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ67 ﾠ
 ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ
 ﾠ
Trend ﾠEquations ﾠ
WD-ﾭ ﾠY= ﾠ-ﾭ11.8+2.0X ﾠ
LG-ﾭY= ﾠ20.2-ﾭ0.012X ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ
 ﾠ Winter ﾠSeason: ﾠRanks ﾠI: ﾠmore ﾠWD ﾠ(varying ﾠfrom ﾠ78.38 ﾠto ﾠ121.47 ﾠhundred ﾠ
million ﾠ cubic ﾠ meters) ﾠ and ﾠ Less ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ 11.47 ﾠ to ﾠ 11.36 ﾠ
hundred ﾠmillion ﾠunits) ﾠ-ﾭ-ﾭ-ﾭGood ﾠprecipitation ﾠlevels. ﾠ
 ﾠ Summer ﾠ Season: ﾠ Ranks ﾠ II: ﾠ Less ﾠ WD ﾠ (varying ﾠ from ﾠ 72.24 ﾠ to ﾠ 113.31 ﾠ
hundred ﾠ million ﾠ cubic ﾠ meters ﾠ and ﾠ more ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ 27.32 ﾠ to ﾠ
27.06 ﾠhundred ﾠMU) ﾠ-ﾭ-ﾭ-ﾭ-ﾭShortage ﾠof ﾠwater. ﾠ
 ﾠ Rainy ﾠ Season: ﾠ Ranks ﾠ III: ﾠ Moderate ﾠ WDs ﾠ (Varying ﾠ from ﾠ 45.4 ﾠ to ﾠ 70.57 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters ﾠand ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ26.85 ﾠ
hundred ﾠ MU ﾠ to ﾠ 26.58 ﾠ hundred ﾠ MU) ﾠ -ﾭ ﾠ Shortage ﾠ of ﾠ water ﾠ due ﾠ to ﾠ poor ﾠ
rainfall. ﾠ ﾠ
 ﾠ Post ﾠMonsoon ﾠseason: ﾠRanks ﾠIV ﾠ: ﾠModerate ﾠWD-ﾭ ﾠ(varying ﾠfrom ﾠ35.72 ﾠto ﾠ
54.71 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠand ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ
13.31 ﾠhundred ﾠMU ﾠto ﾠ13.18 ﾠhundred ﾠMU) ﾠ-ﾭ-ﾭ-ﾭ ﾠShortage ﾠof ﾠwater ﾠ
 ﾠ
Nagarjuna ﾠSagar ﾠRight ﾠCanal ﾠPower ﾠHouse: ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠ
(Appendix ﾠTable ﾠ6.3) ﾠ
¾ ﾠ The ﾠsummer ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠ
with ﾠrainy. ﾠLess ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠsummer ﾠseason ﾠdue ﾠto ﾠ
the ﾠeffect ﾠof ﾠhigher ﾠwater ﾠwithdrawals. ﾠ ﾠ
¾ ﾠ More ﾠWD ﾠ ﾠwith ﾠan ﾠindex ﾠof ﾠ ﾠ156 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠLess ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ111 ﾠ ﾠ ﾠ
¾ ﾠ The ﾠrainy ﾠseason ﾠranks ﾠIII ﾠwith ﾠmeager ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠ
with ﾠsummer. ﾠHigh ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠrainy ﾠseason ﾠdue ﾠto ﾠ
the ﾠinfluence ﾠof ﾠlower ﾠwater ﾠwithdrawals. ﾠ ﾠ
¾ ﾠ Less ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ58 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ133 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
¾ ﾠ The ﾠwinter ﾠseason ﾠranks ﾠII ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠ
loss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ116 ﾠ
Moderate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ87 ﾠ ﾠ
 ﾠ
¾ ﾠ The ﾠpost ﾠmonsoon ﾠseason ﾠranks ﾠIV ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ71 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ69 ﾠ
 ﾠ ﾠ ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠTrend ﾠEquations ﾠ
WD-ﾭ ﾠY= ﾠ-ﾭ4.14+0.59X ﾠ
LG-ﾭ ﾠY= ﾠ14.2-ﾭ0.26 ﾠX ﾠ
 ﾠ Summer ﾠ Season ﾠ ranks ﾠ I ﾠ with ﾠ more ﾠ WD ﾠ (varying ﾠ from ﾠ 24.64 ﾠ to ﾠ 39.14 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠless ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ6.03 ﾠto ﾠ1.39 ﾠ
MU) ﾠ± ﾠJudicious ﾠUtilization ﾠof ﾠwater. ﾠ
 ﾠ Rainy ﾠSeason ﾠranks ﾠIV ﾠwith ﾠminimal ﾠWD ﾠ(that ﾠvaries ﾠfrom ﾠ9.63 ﾠto ﾠ15.13 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters) ﾠwith ﾠmore ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ6.96 ﾠto ﾠ1.42 ﾠ
MU) ﾠ-ﾭ ﾠpoor ﾠmonsoonal ﾠrainfall. ﾠ
 ﾠ Winter ﾠSeason ﾠranks ﾠII ﾠwith ﾠmoderate ﾠWD ﾠ(that ﾠvaries ﾠfrom ﾠ19.15 ﾠto ﾠ30.1 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ4.47 ﾠto ﾠ
0.82 ﾠMU-ﾭ-ﾭ ﾠ(Dearth ﾠof ﾠwater) ﾠ
 ﾠ Post ﾠMonsoon ﾠSeason ﾠranks ﾠIII ﾠwith ﾠmoderate ﾠWD ﾠ(varying ﾠfrom ﾠ12.07 ﾠto ﾠ
18.78 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ
3.33 ﾠto ﾠ0.97 ﾠMU) ﾠ± ﾠShortage ﾠof ﾠwater. ﾠ
 ﾠ ﾠ ﾠ
 ﾠ
Srisailam ﾠLeft ﾠCanal ﾠPower ﾠHouse: ﾠ2001-ﾭ02 ﾠto ﾠ2007-ﾭ08 ﾠ
(Appendix ﾠtable ﾠ6.4) ﾠ
¾ ﾠ The ﾠsummer ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠ
with ﾠrainy. ﾠLess ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠsummer ﾠseason ﾠdue ﾠto ﾠ
the ﾠeffect ﾠof ﾠhigher ﾠwater ﾠwithdrawals. ﾠ ﾠ
 ﾠ
¾ ﾠ more ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ139.23 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠLess ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ133.98 ﾠ
¾ ﾠ The ﾠrainy ﾠseason ﾠranks ﾠIII ﾠwith ﾠmeager ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠ
with ﾠsummer. ﾠHigh ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠrainy ﾠseason ﾠdue ﾠto ﾠ
the ﾠinfluence ﾠof ﾠlower ﾠwater ﾠwithdrawals. ﾠ ﾠ
 ﾠ
¾ ﾠ less ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ81.36 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ142.57 ﾠ
 ﾠ
 ﾠ
¾ ﾠ The ﾠwinter ﾠseason ﾠranks ﾠII ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠand ﾠless ﾠloss ﾠof ﾠ
generation. ﾠ
¾ ﾠ More ﾠWD-ﾭwith ﾠan ﾠindex ﾠof ﾠ103.67 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠLess ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ56.1 ﾠ
 ﾠ
¾ ﾠ The ﾠpost ﾠmonsoon ﾠseason ﾠranks ﾠIV ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ93.6 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG-ﾭwith ﾠan ﾠindex ﾠof ﾠ65.34 ﾠ
 ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ ﾠ
Trend ﾠEquations ﾠ
WD-ﾭ ﾠY=23.0 ﾠ+0.57 ﾠX ﾠLG-ﾭ ﾠY=1.79-ﾭ0.015 ﾠX ﾠ
 ﾠ Summer ﾠ season ﾠ ranks ﾠ I ﾠ with ﾠ more ﾠ WD ﾠ (varying ﾠ from ﾠ 55.63 ﾠ to ﾠ 71.48 ﾠ
hundred ﾠ million ﾠ cubic ﾠ meters ﾠ with ﾠ less ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ 1.81 ﾠ to ﾠ
1.41thousand ﾠMU) ﾠ-ﾭ-ﾭ-ﾭJudicious ﾠutilization ﾠof ﾠwater. ﾠ
 ﾠ Winter ﾠ Season ﾠ ranks ﾠ II ﾠ with ﾠ more ﾠ WD ﾠ (varying ﾠ from ﾠ 42.17 ﾠ to ﾠ 53.93 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters) ﾠwith ﾠless ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ0.57 ﾠto ﾠ0.74 ﾠ
thousand ﾠMU)²Good ﾠprecipitation ﾠlevels. ﾠ
 ﾠ Post ﾠMonsoon ﾠSeason ﾠranks ﾠIII ﾠwith ﾠmoderate ﾠWD ﾠ(that ﾠvaries ﾠfrom ﾠ38.45 ﾠ
to ﾠ 49.13 ﾠ hundred ﾠ million ﾠ cubic ﾠ meters ﾠ with ﾠ moderate ﾠ LG ﾠ (0.85 ﾠ to ﾠ 0.66 ﾠ
thousand ﾠMU) ﾠ
 ﾠ Rainy ﾠSeason ﾠranks ﾠIV ﾠwith ﾠless ﾠWD(varying ﾠfrom ﾠ33.13 ﾠto ﾠ69.57 ﾠhundred ﾠ
million ﾠcubic ﾠmeters ﾠand ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ1.9 ﾠto ﾠ1.47 ﾠthousand ﾠmillion ﾠ
units) ﾠ ﾠ
 ﾠ
Srisailam ﾠRight ﾠCanal ﾠPower ﾠHouse: ﾠ2000-ﾭ01 ﾠto ﾠ2007-ﾭ08 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ(Appendix ﾠTable ﾠ6.5) ﾠ
¾ ﾠ The ﾠwinter ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠwith ﾠ
summer. ﾠLess ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠwinter ﾠseason ﾠdue ﾠto ﾠthe ﾠ
effect ﾠof ﾠhigher ﾠwater ﾠwithdrawals. ﾠ ﾠ
 ﾠ
¾ ﾠ more ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ120 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠLess ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ60.67 ﾠ
 ﾠ
¾ ﾠ The ﾠ summer ﾠ season ﾠ ranks ﾠ III ﾠ with ﾠ meager ﾠ water ﾠ withdrawals ﾠ in ﾠ
comparison ﾠwith ﾠwinter. ﾠHigh ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠsummer ﾠ
season ﾠdue ﾠto ﾠthe ﾠinfluence ﾠof ﾠlower ﾠwater ﾠwithdrawals. ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
¾ ﾠ Less ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ97 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ63.33 ﾠ
 ﾠ
¾ ﾠ The ﾠrainy ﾠseason ﾠranks ﾠII ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠmore ﾠloss ﾠ
of ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ118.67 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ144 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
¾ ﾠ The ﾠ post ﾠ monsoon ﾠ season ﾠ ranks ﾠ IV ﾠ with ﾠ less ﾠ water ﾠ withdrawals ﾠ and ﾠ
moderate ﾠloss ﾠof ﾠgeneration ﾠ
 ﾠ
¾ ﾠ Less ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ63.33 ﾠ
Moderate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ72 ﾠ
 ﾠ
Future ﾠProjections: ﾠ2008-ﾭ2009 ﾠto ﾠ2013-ﾭ2014 ﾠ
Trend ﾠEquations ﾠ
WD-ﾭ ﾠY ﾠ= ﾠ7.70-ﾭ0.23 ﾠX ﾠ
LG-ﾭY=12.7-ﾭ0.10X ﾠ ﾠ Summer ﾠSeason ﾠranks ﾠI ﾠwith ﾠmore ﾠWD ﾠ(varying ﾠfrom ﾠ0.72 ﾠto ﾠ1.08 ﾠhundred ﾠ
million ﾠcubic ﾠmeters) ﾠwith ﾠless ﾠLG ﾠ(0.79 ﾠto ﾠ9.7 ﾠthousand ﾠMU) ﾠ-ﾭ-ﾭ-ﾭJudicious ﾠ
management ﾠof ﾠwater. ﾠ
 ﾠ Post ﾠMonsoon ﾠseason ﾠranks ﾠII ﾠwith ﾠmoderate ﾠWD ﾠ(varying ﾠfrom ﾠ0.21 ﾠto ﾠ-ﾭ
2.7 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ6.84 ﾠ
to ﾠ5.4 ﾠthousand ﾠMU) ﾠ±Shortage ﾠof ﾠwater. ﾠ
 ﾠ Rainy ﾠSeason ﾠranks ﾠIII ﾠwith ﾠmeager ﾠWD ﾠ(varying ﾠfrom ﾠ0.79 ﾠto ﾠnegative ﾠ
:'¶VZLWKYHU\KLJK/*WKDWYDULHVIURPWRWKRXVDQG08) ﾠ-ﾭ-ﾭ-ﾭ
Dearth ﾠof ﾠwater ﾠdue ﾠto ﾠmonsoonal ﾠrainfall ﾠvariability. ﾠ
 ﾠ Winter ﾠSeason ﾠranks ﾠIV ﾠwith ﾠmeager ﾠWD ﾠ(varying ﾠfrom ﾠ0.78 ﾠto ﾠnegative ﾠ
:'¶VZLWKKLJK/*WRWKRXVDQG08²Shortage ﾠof ﾠwater. ﾠ ﾠ
 ﾠ
Lower ﾠSileru ﾠHydel ﾠpower ﾠStation: ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠ
(Appendix ﾠtable ﾠ6.6) ﾠ
 ﾠ
¾ ﾠ The ﾠsummer ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠ
with ﾠrainy. ﾠLess ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠsummer ﾠseason ﾠdue ﾠto ﾠ
the ﾠeffect ﾠof ﾠhigher ﾠwater ﾠwithdrawals. ﾠ ﾠ
 ﾠ
¾ ﾠ More ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ141.33 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠLess ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ108.2 ﾠ
 ﾠ
¾ ﾠ  ﾠThe ﾠrainy ﾠseason ﾠranks ﾠII ﾠwith ﾠmeager ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠ
with ﾠsummer. ﾠHigh ﾠloss ﾠof ﾠgeneration ﾠwas ﾠreported ﾠin ﾠrainy ﾠseason ﾠdue ﾠto ﾠ
the ﾠinfluence ﾠof ﾠlower ﾠwater ﾠwithdrawals. ﾠ ﾠ
 ﾠ
¾ ﾠ Less ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ124.67 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ112.1 ﾠ
 ﾠ
¾ ﾠ The ﾠ winter ﾠ season ﾠ ranks ﾠ III ﾠ with ﾠ moderate ﾠ water ﾠ withdrawals ﾠ and ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ
¾ ﾠ Moderate ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ58.67 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ65 ﾠ
¾ ﾠ The ﾠpost ﾠmonsoon ﾠseason ﾠranks ﾠIV ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ75.33 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ58.8 ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ ﾠ
Trend ﾠEquations ﾠ
WD-ﾭ ﾠY= ﾠ2.30+0.025X ﾠ
LG ﾠ±Y= ﾠ6.46-ﾭ0.023X ﾠ
 ﾠ Summer ﾠSeason ﾠranks ﾠI ﾠwith ﾠmore ﾠWD ﾠ(varying ﾠfrom ﾠ4.4 ﾠto ﾠ4.95 ﾠhundred ﾠ
million ﾠ cubic ﾠmeters) ﾠ with ﾠ less ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ 9.62 ﾠ to ﾠ 7 ﾠ hundred ﾠ
million ﾠunits)²Judicious ﾠutilization ﾠof ﾠwater. ﾠ ﾠ Rainy ﾠ Season ﾠ ranks ﾠ II ﾠ with ﾠ less ﾠ WD ﾠ (varying ﾠ from ﾠ 4 ﾠ to ﾠ 4.69 ﾠ hundred ﾠ
million ﾠcubic ﾠmeters) ﾠand ﾠmore ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ9.82 ﾠto ﾠ7.17 ﾠhundred ﾠ
MU) ﾠ-ﾭ-ﾭ-ﾭDearth ﾠof ﾠwater ﾠdue ﾠto ﾠclimate ﾠvariability. ﾠ
 ﾠ Post ﾠMonsoon ﾠseason ﾠranks ﾠIII ﾠwith ﾠmoderate ﾠWD ﾠ(varying ﾠfrom ﾠ1.87 ﾠto ﾠ
2.05 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ5.23 ﾠ
to ﾠ3.8 ﾠthousand ﾠMU) ﾠ
 ﾠ Winter ﾠ Season ﾠ ranks ﾠ IV ﾠ with ﾠ moderate ﾠ WD ﾠ (varying ﾠ from ﾠ 2.4 ﾠ to ﾠ 3.12 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ4.03 ﾠto ﾠ
2.93 ﾠthousand ﾠMU) ﾠ ﾠ
 ﾠ
Upper ﾠSileru ﾠHydel ﾠPower ﾠStation: ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠ
(Appendix ﾠtable ﾠ6.7) ﾠ
 ﾠ
¾ ﾠ Rainy ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠand ﾠwith ﾠmore ﾠloss ﾠof ﾠ
generation ﾠ in ﾠ comparison ﾠ with ﾠ summer ﾠseason. ﾠThe ﾠ underlying ﾠ fact ﾠfor ﾠ
this ﾠpoor ﾠquality ﾠof ﾠwater. ﾠ
¾ ﾠ More ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ148.3 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ111.5 ﾠ ﾠ
¾ ﾠ Summer ﾠseason ﾠranks ﾠII ﾠwith ﾠmeager ﾠwater ﾠwithdrawals ﾠ ﾠin ﾠcomparison ﾠ
with ﾠrainy ﾠand ﾠhigh ﾠloss ﾠof ﾠgeneration ﾠ ﾠ(same ﾠLG ﾠas ﾠthat ﾠof ﾠrainy) ﾠ
¾ ﾠ Less ﾠWD ﾠ±with ﾠan ﾠindex ﾠof ﾠ138.3 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ111.1 ﾠ
 ﾠ
¾ ﾠ  ﾠ ﾠ ﾠThe ﾠ winter ﾠ season ﾠ ranks ﾠ IV ﾠ with ﾠ moderate ﾠ water ﾠ withdrawals ﾠ and ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ58.7 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ65.54 ﾠ
¾ ﾠ The ﾠpost ﾠmonsoon ﾠseason ﾠranks ﾠIII ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠand ﾠ
moderate ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ
¾ ﾠ Moderate ﾠWD ﾠwith ﾠan ﾠindex ﾠof ﾠ94.7 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ57.87 ﾠ
 ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ
Trend ﾠEquations ﾠ
WD-ﾭ ﾠY= ﾠ9.90+0.087X ﾠ
LG-ﾭY=4.24-ﾭ0.083X ﾠ
 ﾠ Rainy ﾠSeason ﾠranks ﾠI ﾠwith ﾠmore ﾠWD ﾠ(varying ﾠfrom ﾠ19.18 ﾠto ﾠ21.22 ﾠhundred ﾠ
million ﾠcubic ﾠmeters) ﾠwith ﾠless ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ9.42 ﾠto ﾠ0.068 ﾠhundred ﾠ
million ﾠunits) ﾠ±Good ﾠMonsoon ﾠrainfall. ﾠ
 ﾠ Summer ﾠ season ﾠ ranks ﾠ II ﾠ with ﾠ less ﾠ WD ﾠ (varying ﾠ from ﾠ 17.68 ﾠ to ﾠ 19.63 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠmore ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ9.65 ﾠto ﾠ0.17 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters) ﾠ-ﾭ-ﾭ-ﾭDearth ﾠof ﾠwater. ﾠ ﾠ Post ﾠMonsoon ﾠSeason ﾠranks ﾠIII ﾠwith ﾠmoderate ﾠWD ﾠ(varying ﾠfrom ﾠ12.31 ﾠto ﾠ
13.65 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠ) ﾠwith ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ
4.05 ﾠto ﾠ-ﾭ0.0447 ﾠhundred ﾠmillion ﾠunits) ﾠ
 ﾠ Winter ﾠ Season ﾠ ranks ﾠ IV ﾠ with ﾠ moderate ﾠ WD ﾠ (varying ﾠ from ﾠ 5.2 ﾠ to ﾠ 8.4 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters) ﾠwith ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ5.2 ﾠto ﾠ
0.0054 ﾠhundred ﾠmillion ﾠunits) ﾠ
 ﾠ
 ﾠ The ﾠwhole ﾠcrux ﾠof ﾠthe ﾠsummary ﾠexplicitly ﾠdrives ﾠout ﾠthe ﾠcore ﾠfact ﾠ
that ﾠ Nagarjuna ﾠ Sagar ﾠ Main ﾠ Power ﾠ House, ﾠ Nagarjuna ﾠ Sagar ﾠ Left ﾠ
Canal ﾠ Power ﾠ House, ﾠ Srisailam ﾠ Right ﾠ Canal ﾠ Power ﾠ House ﾠ and ﾠ
Upper ﾠ Sileru ﾠ Hydel ﾠ Power ﾠ Station ﾠ for ﾠ the ﾠ period ﾠ 2001-ﾭ2002 ﾠ to ﾠ
2008-ﾭ09 ﾠexhibited ﾠdifferent ﾠpatterns ﾠof ﾠwater ﾠwithdrawals ﾠand ﾠloss ﾠ
of ﾠ generation ﾠ and ﾠ their ﾠ future ﾠ projections ﾠ also ﾠ varied ﾠ from ﾠ each ﾠ
other. ﾠ ﾠ
 ﾠ The ﾠ Srisailam ﾠ Left ﾠ Canal ﾠ Power ﾠ House, ﾠ Nagarjuna ﾠ Sagar ﾠ Right ﾠ
Canal ﾠ power ﾠ House ﾠ and ﾠ Lower ﾠ Sileru ﾠ Hydel ﾠ power ﾠ Station ﾠ
exhibited ﾠ similar ﾠ pattern ﾠ of ﾠ water ﾠ withdrawals ﾠ and ﾠ loss ﾠ of ﾠ
generation ﾠ for ﾠ the ﾠ period ﾠ of ﾠ 2000-ﾭ2001 ﾠ to ﾠ 2008-ﾭ2009 ﾠ and ﾠ future ﾠ
projections ﾠalso ﾠexhibited ﾠthe ﾠsame ﾠresults. ﾠ ﾠ
 ﾠ The ﾠ thumb ﾠ rule ﾠ of ﾠ encompassing ﾠ  ﾠ more ﾠ water ﾠ withdrawals ﾠ was ﾠ
evidently ﾠ in ﾠ the ﾠ back ﾠ seat ﾠ for ﾠ summer, ﾠ post ﾠ monsoon ﾠ seasons ﾠ
H[FHSW LQ UDLQ\ VHDVRQ WKDW UHFRUGHG PRUH :'¶V DQG IRU VRPH
power ﾠhouses ﾠwinter ﾠseason ﾠrecorded ﾠmore ﾠwater ﾠwithdrawals. ﾠ ﾠ
 ﾠ
Case ﾠof ﾠThermal ﾠPower ﾠPlants: ﾠWater ﾠWithdrawals ﾠand ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
 ﾠ
Kothagudaem ﾠThermal ﾠPower ﾠStation ﾠO ﾠ&M: ﾠ2003-ﾭ04 ﾠto ﾠ2008-ﾭ09 ﾠ
(Appendix ﾠtable: ﾠ6.8) ﾠ ﾠ
 ﾠ
For ﾠa ﾠperiod ﾠof ﾠseven ﾠyears, ﾠthe ﾠfour ﾠquarter ﾠwise ﾠresults ﾠafter ﾠapplication ﾠof ﾠ
seasonal ﾠvariation ﾠindex ﾠindicate ﾠthat ﾠ ﾠ
¾ ﾠ Summer ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ ﾠ38
0 ﾠC ﾠ ﾠranks ﾠI ﾠ, ﾠthat ﾠrecorded ﾠ
less ﾠwater ﾠwithdrawals ﾠin ﾠcomparison ﾠwith ﾠrainy ﾠ ﾠ, ﾠmoderately ﾠhigh ﾠloss ﾠof ﾠ
generation ﾠ
 ﾠ
¾ ﾠ Less ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ137.67 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerately ﾠhigh ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ105.67 ﾠ
¾ ﾠ Rainy ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ ﾠ32
0 ﾠC ﾠto ﾠ34 ﾠ
0 ﾠC ﾠranks ﾠII ﾠwith ﾠ
more ﾠwater ﾠwithdrawals ﾠand ﾠhigh ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ
¾ ﾠ More ﾠWD-ﾭwith ﾠan ﾠindex ﾠof ﾠ152.37 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠHigh ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ153.75 ﾠ
¾ ﾠ Winter ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ27
0 ﾠC ﾠto ﾠ32 ﾠ
0 ﾠC ﾠranks ﾠIII ﾠwith ﾠ
moderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ65.33 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ79.33 ﾠ ﾠ ﾠ ﾠ
¾ ﾠ Post ﾠ Monsoon ﾠ season ﾠ with ﾠ water ﾠ temperature ﾠ of ﾠ 31 ﾠ
0 ﾠ C ﾠ ranks ﾠ IV ﾠ with ﾠ
moderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ62.73 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ59.5 ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ





 ﾠ Post ﾠMonsoon ﾠSeason ﾠranks ﾠI ﾠwith ﾠmore ﾠnegative ﾠWD ﾠ(varying ﾠfrom ﾠ-ﾭ0.69 ﾠ
to ﾠ-ﾭ1.27 ﾠhundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠvery ﾠmoderate ﾠLG ﾠ(that ﾠvaries ﾠ
from ﾠ3.5 ﾠto ﾠ4.92 ﾠthousand ﾠmillion ﾠunits) ﾠ
 ﾠ Winter ﾠSeason ﾠranks ﾠII ﾠwith ﾠmore ﾠnegative ﾠWD ﾠ(varying ﾠfrom ﾠ-ﾭ0.3 ﾠto ﾠ-ﾭ0.2 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters ﾠwith ﾠmoderate ﾠ ﾠloss ﾠof ﾠgeneration ﾠ(that ﾠvaries ﾠ
from ﾠ4.56 ﾠto ﾠ6.46 ﾠthousand ﾠMU) ﾠ
 ﾠ Summer ﾠand ﾠRainy ﾠSeason ﾠranks ﾠIII ﾠand ﾠIV: ﾠmoderate ﾠnegative ﾠWDs ﾠwith ﾠ
very ﾠhigh ﾠloss ﾠof ﾠGeneration. ﾠ
 ﾠ
Kothagudaem ﾠThermal ﾠpower ﾠplant-ﾭ ﾠStage ﾠV: ﾠ2001-ﾭ02 ﾠto ﾠ2008-ﾭ09 ﾠ
 ﾠ ﾠ ﾠ(Appendix ﾠTable: ﾠ6.9) ﾠ
¾ ﾠ  ﾠRainy ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ ﾠ32
0 ﾠC ﾠto ﾠ34 ﾠ
0 ﾠC ﾠ ﾠranks ﾠI ﾠwith ﾠ
more ﾠwater ﾠwithdrawals ﾠand ﾠhigh ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
¾ ﾠ More ﾠWD-ﾭwith ﾠan ﾠindex ﾠof ﾠ135.67 ﾠ
High ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ141.33 ﾠ
¾ ﾠ Summer ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ ﾠ38
0 ﾠC ﾠ ﾠranks ﾠII ﾠ, ﾠthat ﾠrecorded ﾠ
more ﾠwater ﾠwithdrawals ﾠwith ﾠvery ﾠslightest ﾠvariation ﾠ ﾠof ﾠdecrease ﾠ(though ﾠ ﾠ
in ﾠ comparison ﾠ with ﾠ rainy) ﾠ  ﾠ , ﾠ moderately ﾠ high ﾠ loss ﾠ of ﾠ generation ﾠ (with ﾠ
slightest ﾠvariation ﾠof ﾠdecrease ﾠ) ﾠ
 ﾠ
¾ ﾠ More ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ129.33 ﾠ
High ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ112 ﾠ
 ﾠ
¾ ﾠ Winter ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ27
0 ﾠC ﾠto ﾠ32 ﾠ
0 ﾠC ﾠranks ﾠIII ﾠwith ﾠ
moderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ64.67 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ84 ﾠ
¾ ﾠ Post ﾠ Monsoon ﾠ season ﾠ with ﾠ water ﾠ temperature ﾠ of ﾠ 31 ﾠ
0 ﾠ C ﾠ ranks ﾠ IV ﾠ with ﾠ
moderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ77.33 ﾠ
Moderate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ60.67 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ ﾠTrend ﾠEquations ﾠ
WD-ﾭ ﾠY=5.94-ﾭ0.01X ﾠ
LG-ﾭY=14.33 ﾠ+0.45 ﾠX ﾠ
 ﾠ Rainy ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠ( ﾠvarying ﾠfrom ﾠ7.4 ﾠto ﾠ
7.57 ﾠhundred ﾠmillion ﾠcubic ﾠmeters) ﾠand ﾠmore ﾠLG ﾠthat ﾠvaries ﾠfrom ﾠ42.15 ﾠto ﾠ
52.32 ﾠMU ﾠ ﾠ
 ﾠ Summer ﾠseason ﾠranks ﾠII ﾠwith ﾠmore ﾠwater ﾠwithdrawals ﾠ(varying ﾠfrom ﾠ7.2 ﾠto ﾠ
7.53 ﾠhundred ﾠmillion ﾠcubic ﾠmeters) ﾠand ﾠmore ﾠLG ﾠthat ﾠvaries ﾠfrom ﾠ33.05 ﾠto ﾠ
27.79 ﾠMU ﾠ
 ﾠ Post ﾠmonsoon ﾠseason ﾠranks ﾠIII ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠ(varying ﾠ
from ﾠ4.2 ﾠ to ﾠ 4.33 ﾠ hundred ﾠmillion ﾠ cubic ﾠmeters ﾠ) ﾠand ﾠmoderate ﾠLG ﾠ that ﾠ
varies ﾠfrom ﾠ18.52 ﾠto ﾠ22.89 ﾠMU ﾠ
 ﾠ Winter ﾠseason ﾠranks ﾠIV ﾠwith ﾠmoderate ﾠwater ﾠwithdrawals ﾠ(varying ﾠfrom ﾠ3.6 ﾠ
to ﾠ3.17 ﾠhundred ﾠmillion ﾠcubic ﾠmeters) ﾠand ﾠmoderate ﾠLG ﾠthat ﾠvaries ﾠfrom ﾠ
4.65 ﾠto ﾠ29.8 ﾠMU ﾠ
 ﾠ
NarlaTata ﾠRao ﾠThermal ﾠPower ﾠStation: ﾠ2003-ﾭ04 ﾠto ﾠ2008-ﾭ09 ﾠ
(Appendix ﾠTable: ﾠ6.10) ﾠ
¾ ﾠ Rainy ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ ﾠ31
0 ﾠC ﾠto ﾠ34 ﾠ
0 ﾠC ﾠ ﾠranks ﾠI ﾠwith ﾠ
more ﾠwater ﾠwithdrawals ﾠand ﾠhigh ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ
¾ ﾠ More ﾠWD ﾠ± ﾠwith ﾠan ﾠindex ﾠof ﾠ119.33 ﾠ
More ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ152.33 ﾠ
 ﾠ
¾ ﾠ Summer ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ ﾠ38
0 ﾠC ﾠ ﾠranks ﾠII ﾠ, ﾠthat ﾠrecorded ﾠ
more ﾠ water ﾠ withdrawals ﾠ and ﾠ moderately ﾠ high ﾠ loss ﾠ of ﾠ generation ﾠ (with ﾠ
slightest ﾠvariation ﾠof ﾠdecrease ﾠ) ﾠ
 ﾠ
¾ ﾠ More ﾠWD ﾠ±with ﾠan ﾠindex ﾠof ﾠ119.33 ﾠ
 ﾠ ﾠMore ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ107 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
¾ ﾠ Winter ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ 27
0 ﾠC ﾠranks ﾠII ﾠwith ﾠmoderate ﾠ
water ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ60.67 ﾠ
Moderate ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ98 ﾠ
¾ ﾠ Post ﾠ monsoon ﾠ Season ﾠ with ﾠ water ﾠ temperature ﾠ of ﾠ 31
0 ﾠ C ﾠ ranks ﾠ II ﾠ with ﾠ
moderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ60.67 ﾠ
Moderate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ40.67 ﾠ
 ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ
Trend ﾠEquations ﾠ
WD-ﾭ ﾠy ﾠ= ﾠ24 ﾠ-ﾭ ﾠ0.33 ﾠx ﾠ
LG-ﾭ ﾠy ﾠ= ﾠ65.0 ﾠ± ﾠ0.12 ﾠx ﾠ
 ﾠ Summer ﾠ season ﾠ ranks ﾠ I ﾠ with ﾠ more ﾠ WD ﾠ ( ﾠ varying ﾠ from ﾠ 18.58 ﾠ to ﾠ 12.27 ﾠ
hundred ﾠ million ﾠ cubic ﾠ meters ﾠ with ﾠ more ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ 66.17 ﾠ to ﾠ
64.16 ﾠhundred ﾠMU) ﾠ ﾠ Rainy ﾠseason ﾠranks ﾠII ﾠwith ﾠmore ﾠWD ﾠ(varying ﾠfrom ﾠ18.2 ﾠto ﾠ11.89 ﾠhundred ﾠ
million ﾠ cubic ﾠ meters) ﾠ with ﾠ more ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ 94.21 ﾠ to ﾠ 91.28 ﾠ
hundred ﾠMU) ﾠ
 ﾠ Winter ﾠ season ﾠ ranks ﾠ III ﾠ with ﾠ moderate ﾠ WD ﾠ (varying ﾠ from ﾠ 9.13 ﾠ to ﾠ 5.93 ﾠ
hundred ﾠ million ﾠ cubic ﾠ meters ﾠ with ﾠ more ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ 60.53 ﾠ to ﾠ
57.94 ﾠhundred ﾠMU) ﾠ
 ﾠ Post ﾠMonsoon ﾠseason ﾠranks ﾠII ﾠwith ﾠmoderate ﾠWD ﾠ(varying ﾠfrom ﾠ8.95 ﾠto ﾠ
5.73 ﾠ hundred ﾠ million ﾠ cubic ﾠ meters ﾠ with ﾠ moderate ﾠ LG ﾠ (that ﾠ varies ﾠ from ﾠ
25.07 ﾠto ﾠ24.28 ﾠhundred ﾠMU) ﾠ ﾠ
 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
Rayalaseema ﾠThermal ﾠPower ﾠPlant: ﾠ2005-ﾭ06 ﾠto ﾠ2008-ﾭ09 ﾠ
 ﾠ(Appendix ﾠTable: ﾠ6.11) ﾠ
 ﾠ
¾ ﾠ Summer ﾠSeason ﾠwith ﾠwater ﾠtemperature ﾠof ﾠ ﾠ37
0 ﾠC ﾠ ﾠ ﾠranks ﾠI ﾠwith ﾠmore ﾠ
water ﾠwithdrawals ﾠand ﾠhigh ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ More ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ123.33 ﾠ
More ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ109.67 ﾠ
¾ ﾠ Rainy ﾠseason ﾠwith ﾠwater ﾠtemperature ﾠ ﾠ31
0 ﾠC ﾠto ﾠ33 ﾠ
0 ﾠC ﾠof ﾠranks ﾠII ﾠwith ﾠmore ﾠ
water ﾠwithdrawals ﾠand ﾠhigh ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ
¾ ﾠ More ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ119.33 ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMore ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ162 ﾠ ﾠ
 ﾠ
¾ ﾠ Winter ﾠseason ﾠwith ﾠwater ﾠtemperature ﾠ ﾠ28
0 ﾠC ﾠto ﾠ30 ﾠ
0 ﾠC ﾠof ﾠranks ﾠIII ﾠwith ﾠ
moderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
 ﾠ ﾠ ﾠ
¾ ﾠ Moderate ﾠWD-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ82.67 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠModerate ﾠLG ﾠwith ﾠan ﾠindex ﾠof ﾠ85.33 ﾠ
 ﾠ
¾ ﾠ Post ﾠmonsoon ﾠseason ﾠwith ﾠwater ﾠtemperature ﾠ ﾠ ﾠ31 ﾠ
0 ﾠC ﾠof ﾠranks ﾠIV ﾠwith ﾠ
moderate ﾠwater ﾠwithdrawals ﾠand ﾠmoderate ﾠloss ﾠof ﾠgeneration. ﾠ
¾ ﾠ Moderate ﾠWD-ﾭwith ﾠan ﾠindex ﾠof ﾠ74.67 ﾠ
Moderate ﾠLG-ﾭ ﾠwith ﾠan ﾠindex ﾠof ﾠ42 ﾠ
 ﾠ
 ﾠ
Future ﾠProjections: ﾠ2009-ﾭ2010 ﾠto ﾠ2013-ﾭ2014 ﾠ ﾠ
Trend ﾠEquations ﾠ
WD-ﾭ ﾠy ﾠ= ﾠ2.1 ﾠ+ ﾠ0.27 ﾠx ﾠ
 ﾠ ﾠLG-ﾭ ﾠy ﾠ= ﾠ4.09 ﾠ-ﾭ ﾠ0.19 ﾠx ﾠ
 ﾠ Rainy ﾠseason ﾠranks ﾠI ﾠwith ﾠmore ﾠWD ﾠ(varying ﾠfrom ﾠ8.5 ﾠto ﾠ32.48 ﾠhundred ﾠ
million ﾠcubic ﾠmeters) ﾠwith ﾠnegative ﾠvalues ﾠof ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ0.95 ﾠto ﾠ-ﾭ
2.73 ﾠMU) ﾠ± ﾠPoor ﾠquality ﾠof ﾠwater ﾠand ﾠshortage ﾠof ﾠquality ﾠwater. ﾠ
 ﾠ  ﾠSummer ﾠ season ﾠ ranks ﾠ II ﾠ with ﾠ more ﾠ WD ﾠ (varying ﾠ from ﾠ 8.46 ﾠ to ﾠ 15.2 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters) ﾠwith ﾠnegative ﾠvalues ﾠof ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ
0.75 ﾠto ﾠ-ﾭ2.53 ﾠMU) ﾠ± ﾠPoor ﾠquality ﾠof ﾠwater ﾠand ﾠshortage ﾠof ﾠquality ﾠwater. ﾠ ﾠ Winter ﾠ season ﾠ ranks ﾠ III ﾠ with ﾠ moderate ﾠ WD ﾠ (varying ﾠ from ﾠ 5.94 ﾠ to ﾠ 6.21 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters) ﾠwith ﾠnegative ﾠvalues ﾠof ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ
0.38 ﾠto-ﾭ2.13 ﾠMU)²Shortage ﾠof ﾠquality ﾠwater. ﾠ ﾠ
 ﾠ Post ﾠ monsoon ﾠ season ﾠ with ﾠ moderate ﾠ WD ﾠ (varying ﾠ from ﾠ 5.6 ﾠ to ﾠ 7.03 ﾠ
hundred ﾠmillion ﾠcubic ﾠmeters) ﾠwith ﾠnegative ﾠvalues ﾠof ﾠLG ﾠ(that ﾠvaries ﾠfrom ﾠ
0.107 ﾠto-ﾭ1.13 ﾠMU)²Shortage ﾠof ﾠquality ﾠwater. ﾠ ﾠ
 ﾠ ﾠ ﾠ
The ﾠmajor ﾠfindings ﾠof ﾠthese ﾠthermal ﾠplants ﾠcan ﾠbe ﾠenlisted ﾠas ﾠfollows ﾠ
 ﾠ  ﾠKTPS ﾠO&M ﾠfaced ﾠ ﾠLess ﾠWater ﾠwithdrawals ﾠand ﾠMore ﾠLoss ﾠof ﾠGeneration ﾠ
±in ﾠsummer.-ﾭ-ﾭ-ﾭpoor ﾠquality ﾠof ﾠwater ﾠ
 ﾠ More ﾠwater ﾠwithdrawals ﾠand ﾠhigh ﾠloss ﾠof ﾠgeneration± ﾠin ﾠrainy²Dearth ﾠof ﾠ
quality ﾠwater. ﾠ ﾠ
 ﾠ 0RGHUDWH:DWHU:'¶VDQGPRGHUDWH/RVVRIJHQHUDWLRQ-ﾭ ﾠWinter ﾠand ﾠpost ﾠ
monsoon ﾠseason.-ﾭ-ﾭ-ﾭDearth ﾠof ﾠwater ﾠ
 ﾠ Future ﾠprojections ﾠalso ﾠindicated ﾠsimilar ﾠpattern. ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ All ﾠpower ﾠstations ﾠ(i.e. ﾠKTPS ﾠV, ﾠRTPP ﾠand ﾠNTTPS) ﾠwith ﾠthe ﾠapplication ﾠof ﾠ
SVI ﾠexhibited ﾠsimilar ﾠpattern. ﾠ
 ﾠ More ﾠ Water ﾠ withdrawals ﾠ and ﾠ high ﾠ Loss ﾠ of ﾠ generation ﾠ in ﾠ summer ﾠ and ﾠ
rainy-ﾭ-ﾭ-ﾭDue ﾠto ﾠinsufficiency ﾠof ﾠwater ﾠand ﾠpoor ﾠquality ﾠ
 ﾠ Moderate ﾠ water ﾠ withdrawals ﾠ and ﾠ moderate ﾠ loss ﾠ of ﾠ generation ﾠ in ﾠ winter ﾠ
and ﾠpost ﾠmonsoon ﾠseason-ﾭ-ﾭ-ﾭDearth ﾠof ﾠwater ﾠ
 ﾠ Future ﾠprojections ﾠalso ﾠexhibited ﾠthe ﾠsimilar ﾠtrends ﾠ ﾠ ﾠ
 ﾠ All ﾠthe ﾠthermal ﾠpower ﾠstations ﾠexhibited ﾠvarying ﾠlevels ﾠof ﾠplant ﾠload ﾠfactor ﾠ
depending ﾠupon ﾠthe ﾠincrease ﾠor ﾠdecrease ﾠin ﾠwater ﾠwithdrawals. ﾠ ﾠ ﾠ
 ﾠ
The ﾠ thumb ﾠ rule ﾠ of ﾠ encompassing ﾠ lower ﾠ water ﾠ withdrawals ﾠ in ﾠ thermal ﾠ power ﾠ
plants ﾠ as ﾠ a ﾠ sign ﾠ water ﾠ efficiency ﾠ has ﾠ been ﾠ ruled ﾠ out ﾠ to ﾠ maximum ﾠ extent ﾠ in ﾠ
selected ﾠ power ﾠ plants ﾠ due ﾠ to ﾠ drawls ﾠ of ﾠ more ﾠ water ﾠ due ﾠ to ﾠ rise ﾠ in ﾠ water ﾠ
temperature ﾠ especially ﾠ during ﾠ summer ﾠ and ﾠ also ﾠ in ﾠ other ﾠ season ﾠ was ﾠ quite ﾠ
evident ﾠ ﾠexcept ﾠin ﾠfew ﾠpower ﾠplants. ﾠ ﾠ ﾠ
V ﾠ
 ﾠ
7.0 ﾠPerformance ﾠEvaluation ﾠof ﾠCooling ﾠtowers ﾠin ﾠselected ﾠpower ﾠplants ﾠ
Cooling ﾠTowers ﾠare ﾠa ﾠvery ﾠimportant ﾠpart ﾠof ﾠpower ﾠplants. ﾠ ﾠCooling ﾠtowers ﾠare ﾠ
designed ﾠto ﾠprovide ﾠintimate ﾠair/water ﾠcontact. ﾠThe ﾠsteam ﾠbased ﾠthermal ﾠpower ﾠ
plants ﾠare ﾠrequiring ﾠthe ﾠsteam ﾠto ﾠbe ﾠcondensate ﾠto ﾠreturn ﾠto ﾠthe ﾠboiler ﾠin ﾠa ﾠliquid ﾠ
phase ﾠi.e. ﾠwater. ﾠThe ﾠprocess ﾠof ﾠcondensation ﾠentails ﾠheat ﾠrejection ﾠfrom ﾠthe ﾠ
working ﾠfluid, ﾠthe ﾠsteam. ﾠThe ﾠheat ﾠrejection ﾠprocess ﾠneeds ﾠsupply ﾠof ﾠcold ﾠwater ﾠ
to ﾠ the ﾠ condenser. ﾠ Usually ﾠ this ﾠ cold ﾠ water ﾠ is ﾠ supplied ﾠ from ﾠ continuous ﾠ water ﾠ
resources ﾠsuch ﾠas ﾠrivers, ﾠponds, ﾠsea ﾠwater. ﾠThis ﾠkind ﾠof ﾠwater ﾠsupplied ﾠto ﾠthe ﾠ
condenser ﾠis ﾠcold. ﾠIn ﾠcase ﾠof ﾠshortage ﾠof ﾠthe ﾠcold ﾠwater ﾠsupply ﾠfor ﾠany ﾠreason, ﾠ
e.g. ﾠDue ﾠto ﾠerratic ﾠseasonal ﾠmonsoons ﾠin ﾠsummer ﾠseason, ﾠthe ﾠcooling ﾠtowers ﾠ
mechanism ﾠ installation ﾠ is ﾠ preferred. ﾠ It ﾠ works ﾠ as ﾠ a ﾠ heat ﾠ sink ﾠ for ﾠ turbine. ﾠ The ﾠ
primary ﾠobjective ﾠof ﾠthese ﾠcooling ﾠtowers ﾠis ﾠto ﾠreject ﾠheat ﾠto ﾠatmosphere. ﾠThey ﾠ
symbolize ﾠ a ﾠ relatively ﾠ dependable ﾠ means ﾠ of ﾠ removing ﾠ low-ﾭgrade ﾠ heat ﾠ from ﾠcooling ﾠwater. ﾠ ﾠMost ﾠof ﾠthe ﾠheat ﾠlosses ﾠoccur ﾠin ﾠcooling ﾠtower, ﾠin ﾠthe ﾠform ﾠof ﾠ
evaporation ﾠlosses. ﾠThe ﾠmake ﾠup ﾠwater ﾠsource ﾠis ﾠused ﾠto ﾠreplenish ﾠwater ﾠlost ﾠto ﾠ
evaporation. ﾠHot ﾠwater ﾠfrom ﾠheat ﾠexchangers ﾠis ﾠsent ﾠto ﾠthe ﾠcooling ﾠtower. ﾠThe ﾠ
water ﾠexits ﾠthe ﾠcooling ﾠtower ﾠand ﾠis ﾠsent ﾠback ﾠto ﾠthe ﾠexchangers ﾠor ﾠto ﾠother ﾠunits ﾠ
for ﾠ further ﾠ cooling. ﾠ Hence ﾠ the ﾠ efficiency ﾠ of ﾠ cooling ﾠ water ﾠ system ﾠ is ﾠ vital ﾠ to ﾠ
maintain ﾠthe ﾠover ﾠall ﾠefficiency ﾠof ﾠpower ﾠplant. ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
The ﾠcooling ﾠtower ﾠsystem ﾠcomprises ﾠof ﾠnatural ﾠdraft ﾠand ﾠInduced ﾠdraft. ﾠNatural ﾠ
draft ﾠtowers ﾠemploy ﾠlarge ﾠconcrete ﾠchimneys ﾠto ﾠintroduce ﾠair ﾠthrough ﾠthe ﾠmedia. ﾠ
Due ﾠto ﾠvery ﾠbig ﾠsize ﾠof ﾠthese ﾠtowers, ﾠthey ﾠare ﾠusually ﾠused ﾠfor ﾠwater ﾠflow ﾠrates ﾠ
above ﾠ45000 ﾠm
3 ﾠ/hr. ﾠThe ﾠinduced ﾠdraft ﾠcooling ﾠtowers ﾠutilize ﾠlarge ﾠfans ﾠto ﾠforce ﾠor ﾠ
suck ﾠ air ﾠ through ﾠ circulated ﾠ water. ﾠ In ﾠ this ﾠ the ﾠ water ﾠ falls ﾠ down ﾠ ward ﾠ over ﾠ fill ﾠ
surfaces, ﾠwhich ﾠhelps ﾠto ﾠincrease ﾠcontact ﾠtime ﾠbetween ﾠwater ﾠand ﾠair. ﾠThis ﾠhelps ﾠ
to ﾠmaximize ﾠheat ﾠtransfer ﾠbetween ﾠtwo. ﾠ
 ﾠ
 ﾠThe ﾠinduced ﾠdraft ﾠincludes ﾠopen ﾠloop ﾠand ﾠclosed ﾠloop ﾠsystems, ﾠwhere ﾠin ﾠthe ﾠ
open ﾠ loop ﾠ possess ﾠ with ﾠ two ﾠ types ﾠ of ﾠ mechanisms ﾠ that ﾠ is ﾠ once ﾠ through ﾠ and ﾠ
recirculating. ﾠ The ﾠ recirculating ﾠ mechanism ﾠ in ﾠ turn ﾠ includes ﾠ cross ﾠ flow ﾠ and ﾠ
counter ﾠflow ﾠtypes. ﾠIn ﾠcounter ﾠflow, ﾠthe ﾠhot ﾠwater ﾠenters ﾠat ﾠthe ﾠtop ﾠwhile ﾠthe ﾠair ﾠis ﾠ
introduced ﾠat ﾠthe ﾠbottom ﾠand ﾠexits ﾠat ﾠthe ﾠtop. ﾠForced ﾠinduced ﾠdraft ﾠfans ﾠare ﾠused. ﾠ
In ﾠ cross ﾠ flow, ﾠ water ﾠ enters ﾠ at ﾠ the ﾠ top ﾠ and ﾠ passes ﾠ over ﾠ the ﾠ fill. ﾠ The ﾠ air ﾠ is ﾠ
introduced ﾠat ﾠeither ﾠon ﾠone ﾠside ﾠor ﾠopposite ﾠside. ﾠInduced ﾠdraft ﾠfans ﾠare ﾠused. ﾠIt ﾠ
is ﾠimportant ﾠto ﾠdemarcate ﾠthe ﾠpotential ﾠmerits ﾠand ﾠdemerits ﾠof ﾠthese ﾠtwo ﾠtypes ﾠof ﾠ
cooling ﾠ tower ﾠ mechanisms ﾠ that ﾠ is ﾠ natural ﾠ draft ﾠ and ﾠ mechanical ﾠ draft, ﾠ by ﾠ
conducting ﾠa ﾠperformance ﾠevaluation ﾠkeeping ﾠin ﾠview ﾠthe ﾠof ﾠwater ﾠshortage ﾠin ﾠ
different ﾠpower ﾠstations ﾠacross ﾠselected ﾠregions ﾠof ﾠAndhra ﾠPradesh, ﾠ ﾠ ﾠthat ﾠare ﾠ
very ﾠessential ﾠfor ﾠthis ﾠpaper. ﾠ
 ﾠ
The ﾠ respective ﾠ cooling ﾠ towers ﾠ of ﾠ Narla ﾠ Tata ﾠ Rao ﾠ Thermal ﾠ Power ﾠ station ﾠ in ﾠ
Coastal ﾠ region ﾠ  ﾠ  ﾠ are ﾠ of ﾠ Induced ﾠ Draft ﾠ counter ﾠ flow ﾠ with ﾠ a ﾠ fill. ﾠ Where ﾠ as ﾠ
Kothagudem ﾠ Thermal ﾠ power ﾠ station ﾠ in ﾠ Telangana ﾠ region ﾠ and ﾠ Rayalaseema ﾠ
Thermal ﾠ Power ﾠ station ﾠ in ﾠ Rayalaseema ﾠ region ﾠ are ﾠ considered, ﾠ the ﾠ cooling ﾠ
towers ﾠare ﾠof ﾠNatural ﾠDrafts ﾠtype. ﾠ ﾠ ﾠ
 ﾠ
In ﾠNarla ﾠTata ﾠRao ﾠThermal ﾠPower ﾠstation ﾠand ﾠBiomass ﾠpower ﾠplants ﾠ(My ﾠHome ﾠ
Power ﾠLimited, ﾠSri ﾠRayalaseema ﾠGreen ﾠEnergy ﾠLimited ﾠand ﾠSatyakala ﾠBiomass ﾠ
Power ﾠplant, ﾠinduced ﾠdraft ﾠcooling ﾠtowers ﾠwere ﾠin ﾠexistence, ﾠwith ﾠthe ﾠfacility ﾠof ﾠ
open ﾠrecirculating ﾠtype ﾠof ﾠcooling ﾠsystem ﾠin ﾠNTTPs. ﾠBig ﾠpower ﾠplants ﾠlike ﾠNTTPs ﾠ
use ﾠthis ﾠsystem, ﾠwhere ﾠthere ﾠis ﾠlimitation ﾠof ﾠwater ﾠespecially ﾠduring ﾠlean ﾠseasons. ﾠ
In ﾠ this ﾠ system, ﾠ one ﾠ more ﾠ technical ﾠ system ﾠ that ﾠ is ﾠ cooling ﾠ tower ﾠ is ﾠ added ﾠ by ﾠ
mounting ﾠup ﾠmore ﾠproblem ﾠefficiency ﾠto ﾠthe ﾠentire ﾠcooling ﾠsystem. ﾠThis ﾠin ﾠturn ﾠ
depends ﾠupon ﾠthe ﾠperformance ﾠof ﾠcooling ﾠtowers. ﾠThe ﾠadvantage ﾠof ﾠthis ﾠsystem, ﾠ
is ﾠ differential ﾠ temperature ﾠ can ﾠ be ﾠ achieved ﾠ higher ﾠ in ﾠ comparison ﾠ with ﾠ once ﾠ
through ﾠsystem ﾠof ﾠcooling. ﾠTherefore ﾠminimum ﾠquantity ﾠof ﾠwater ﾠis ﾠrequired ﾠfor ﾠ
cooling. ﾠThe ﾠbiggest ﾠdemerit ﾠof ﾠthis ﾠsystem ﾠinvolves ﾠwashing ﾠof ﾠatmospheric ﾠair ﾠ
with ﾠcirculating ﾠwater. ﾠAir ﾠconstitutes ﾠnumber ﾠof ﾠcontaminants ﾠthat ﾠintensify ﾠall ﾠtypes ﾠof ﾠproblem ﾠof ﾠbiological ﾠfouling. ﾠCycle ﾠof ﾠconcentration ﾠof ﾠsalts ﾠand ﾠfloating ﾠ
materials ﾠcontamination ﾠtakes ﾠplace. ﾠHigh ﾠCoC ﾠincreases ﾠscaling ﾠand ﾠcorrosion ﾠ
problem. ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
Nevertheless, ﾠopen ﾠrecirculating ﾠcooling ﾠsystem ﾠin ﾠACWs, ﾠare ﾠinherently ﾠprone ﾠto ﾠ
multifaceted ﾠproblems ﾠthan ﾠonce ﾠthrough ﾠsystems. ﾠThey ﾠcan ﾠbe ﾠlisted ﾠas ﾠfollows: ﾠ
i) ﾠ Cooling ﾠby ﾠevaporation ﾠintensifies ﾠthe ﾠdissolved ﾠsolids ﾠconcentration ﾠin ﾠ
the ﾠwater, ﾠraising ﾠcorrosion ﾠand ﾠdeposition ﾠpropensities. ﾠThis ﾠproblem ﾠ
is ﾠfurther ﾠaggravated ﾠby ﾠhigher ﾠtemperatures. ﾠ
ii) ﾠ The ﾠlonger ﾠwithholding ﾠof ﾠwarmer ﾠwater ﾠin ﾠopen ﾠrecirculating ﾠsystem ﾠ
increases ﾠthe ﾠbiological ﾠspecies ﾠgrowth. ﾠ
iii) ﾠ Airborne ﾠ gases ﾠ such ﾠ as ﾠ sulphur ﾠ di ﾠ oxide, ﾠ ammonia ﾠ or ﾠ hydrogen ﾠ
sulphide ﾠcan ﾠbe ﾠabsorbed ﾠfrom ﾠthe ﾠair, ﾠcausing ﾠhigh ﾠcorrosion ﾠrates. ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
7.1 ﾠPerformance ﾠevaluation ﾠof ﾠcooling ﾠtowers ﾠ(Induced ﾠDraft) ﾠin ﾠNarla ﾠTata ﾠ
Rao ﾠThermal ﾠPower ﾠStation ﾠ
As ﾠper ﾠBureau ﾠof ﾠEnergy ﾠEfficiency ﾠ
6 ﾠthere ﾠare ﾠeight ﾠimportant ﾠparameters ﾠfrom ﾠ
the ﾠ point ﾠ of ﾠ assessing ﾠ the ﾠ performance ﾠ of ﾠ cooling ﾠ towers. ﾠ They ﾠ can ﾠ be ﾠ
elaborated ﾠas ﾠfollows ﾠ
 ﾠ Range: ﾠIt ﾠis ﾠthe ﾠdifference ﾠbetween ﾠthe ﾠcooling ﾠtower ﾠwater ﾠinlet ﾠand ﾠoutlet ﾠ
temperature. ﾠ
 ﾠ Approach: ﾠIt ﾠis ﾠthe ﾠdifference ﾠbetween ﾠthe ﾠcooling ﾠtower ﾠoutlet ﾠcold ﾠwater ﾠ
temperature ﾠand ﾠambient ﾠwet ﾠbulb ﾠtemperature. ﾠOf ﾠthese ﾠtwo, ﾠapproach ﾠis ﾠ
considered ﾠas ﾠbest ﾠindicator ﾠof ﾠcooling ﾠtower ﾠperformance. ﾠ
 ﾠ Cooling ﾠtower ﾠeffectiveness ﾠ(in ﾠpercentage) ﾠis ﾠthe ﾠratio ﾠof ﾠrange, ﾠto ﾠthe ﾠ
ideal ﾠrange. ﾠThat ﾠis ﾠthe ﾠdifference ﾠbetween ﾠcooling ﾠwater ﾠinlet ﾠtemperature ﾠ
and ﾠambient ﾠwet ﾠbulb ﾠtemperature. ﾠ
 ﾠ Cooling ﾠCapacity: ﾠIt ﾠis ﾠdefined ﾠas ﾠthe ﾠheat ﾠrejected ﾠin ﾠKcal/hr ﾠ, ﾠgiven ﾠas ﾠ
product ﾠ of ﾠ mass ﾠ flow ﾠ rate ﾠ of ﾠ water, ﾠ specific ﾠ heat ﾠ and ﾠ temperature ﾠ
difference. ﾠ
 ﾠ Evaporation ﾠloss ﾠis ﾠthe ﾠwater ﾠquantity ﾠevaporated ﾠfor ﾠcooling ﾠduty ﾠand ﾠ
theoretically ﾠfor ﾠevery ﾠ10, ﾠ00,000 ﾠKcal ﾠheat ﾠrejected, ﾠevaporation ﾠquantity ﾠ
by ﾠdefault ﾠis ﾠtaken ﾠas ﾠ1.8 ﾠm
3. ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠEmpirically ﾠit ﾠcan ﾠbe ﾠrepresented ﾠas: ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠM3/hr, ﾠEvaporation ﾠloss ﾠ= ﾠCirculation ﾠrate ﾠ(m
3 ﾠ/hr)* ﾠTemperature ﾠin ﾠ
0C ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ675 ﾠ
 ﾠ
 ﾠ Cycles ﾠ of ﾠ Concentration: ﾠ It ﾠ is ﾠ defined ﾠ as ﾠ ratio ﾠ of ﾠ dissolved ﾠ solids ﾠ in ﾠ
circulating ﾠwater ﾠof ﾠthe ﾠdissolved ﾠsolids ﾠin ﾠmake ﾠup ﾠwater. ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
6 ﾠIt ﾠis ﾠan ﾠagency ﾠof ﾠthe ﾠGovernment ﾠof ﾠIndia, ﾠunder ﾠthe ﾠMinistry ﾠof ﾠpower ﾠcreated ﾠin ﾠ
March ﾠ2002 ﾠunder ﾠthe ﾠprovisions ﾠof ﾠthe ﾠnation's ﾠ2001 ﾠEnergy ﾠConservation ﾠAct. ﾠThe ﾠ
agency's ﾠfunction ﾠis ﾠto ﾠdevelop ﾠprograms ﾠwhich ﾠwill ﾠincrease ﾠthe ﾠconservation ﾠand ﾠ
efficient ﾠuse ﾠof ﾠenergy ﾠin ﾠIndia ﾠ
 ﾠ
 ﾠ ﾠ  ﾠBlow ﾠdown ﾠlosses ﾠare ﾠother ﾠimportant ﾠfor ﾠdetermining ﾠthe ﾠperformance ﾠ
of ﾠcooling ﾠtower. ﾠIt ﾠdepends ﾠupon ﾠcycles ﾠof ﾠconcentration ﾠand ﾠevaporation ﾠ
losses ﾠand ﾠis ﾠrepresented ﾠas ﾠ ﾠ
 ﾠ
Blow ﾠdown ﾠ= ﾠEvaporation ﾠloss ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠCOC-ﾭ1 ﾠ
 ﾠ Liquid/gas ﾠ ratio ﾠ of ﾠ a ﾠ cooling ﾠ tower: ﾠ It ﾠ is ﾠdefined ﾠ as ﾠ the ﾠ ratio ﾠ between ﾠ
water ﾠ and ﾠ the ﾠ air ﾠ mass ﾠ flow ﾠ rates. ﾠ Against ﾠ design ﾠ values, ﾠ seasonal ﾠ
variation ﾠon ﾠwater ﾠavailability ﾠrequires ﾠadjustment ﾠand ﾠtuning ﾠof ﾠwater ﾠand ﾠ
air ﾠ flow ﾠ rates ﾠ in ﾠ order ﾠ to ﾠ get ﾠ the ﾠ best ﾠ of ﾠ cooling ﾠ tower ﾠ effectiveness. ﾠ
Thermodynamics ﾠalso ﾠindicates ﾠthat ﾠthe ﾠheat ﾠremoved ﾠfrom ﾠwater ﾠmust ﾠbe ﾠ
equal ﾠto ﾠthe ﾠheat ﾠabsorbed ﾠby ﾠthe ﾠsurrounding ﾠair: ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠL ﾠ(T1-ﾭT2) ﾠ= ﾠG(h2-ﾭh1) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠL ﾠ ﾠ ﾠ ﾠ=h2-ﾭh1 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠG ﾠ ﾠ ﾠ ﾠ ﾠ ﾠT1-ﾭT2 ﾠ ﾠ ﾠ ﾠ
Where, ﾠL/G ﾠ= ﾠLiquid ﾠto ﾠgas ﾠmass ﾠflow ﾠratio ﾠ(Kg/Kg) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠT ﾠ1 ﾠ= ﾠHot ﾠwater ﾠTemperature ﾠ
0C ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠT2 ﾠ= ﾠCold ﾠwater ﾠTemperature ﾠ
0C ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠh2 ﾠ = ﾠ enthalpy ﾠ of ﾠ air-ﾭwater ﾠ vapor ﾠ mixture ﾠ at ﾠ exhaust ﾠ wet ﾠ bulb ﾠ
temperature ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠh1 ﾠ= ﾠenthalpy ﾠof ﾠair-ﾭwater ﾠvapor ﾠmixture ﾠat ﾠinlet ﾠwet ﾠbulb ﾠtemperature ﾠ
The ﾠother ﾠfactors ﾠaffecting ﾠcooling ﾠtower ﾠperformance ﾠare: ﾠ
 ﾠ
For ﾠexclusive ﾠunderstanding ﾠof ﾠCT ﾠperformance, ﾠheat ﾠdissipation ﾠand ﾠcirculated ﾠ
flow ﾠrate ﾠm
3/hr ﾠare ﾠnot ﾠonly ﾠsufficient. ﾠCapacity ﾠis ﾠalso ﾠanother ﾠfactor ﾠthat ﾠplays ﾠa ﾠ
key ﾠrole. ﾠAs ﾠa ﾠcommon ﾠphenomenon, ﾠthe ﾠcloser ﾠthe ﾠapproach ﾠto ﾠthe ﾠwet ﾠbulb, ﾠ
the ﾠ more ﾠ costly ﾠ the ﾠ cooling ﾠ tower ﾠ due ﾠ to ﾠ increased ﾠ size. ﾠ Usually, ﾠ a ﾠ 2.8 ﾠ
0C ﾠ
approach ﾠ to ﾠ the ﾠ design ﾠ wet ﾠ bulb ﾠ is ﾠ the ﾠ coldest ﾠ water ﾠ temperature ﾠ that ﾠ the ﾠ
manufacturers ﾠguarantee. ﾠIn ﾠorder ﾠof ﾠpreference, ﾠthe ﾠranking ﾠorder ﾠshould ﾠbe ﾠ
flow ﾠrate, ﾠrange, ﾠapproach ﾠand ﾠwet ﾠbulb. ﾠ ﾠ ﾠ
Heat ﾠLoad: ﾠThe ﾠheat ﾠload ﾠput ﾠon ﾠcooling ﾠtower ﾠis ﾠassessed ﾠby ﾠthe ﾠprocess ﾠbeing ﾠ
served. ﾠThe ﾠdegree ﾠof ﾠcooling ﾠrequired ﾠis ﾠmonitored ﾠby ﾠthe ﾠdesired ﾠoperating ﾠ
temperature ﾠlevel ﾠof ﾠthe ﾠprocess. ﾠIn ﾠmany ﾠcases, ﾠlow ﾠoperating ﾠtemperature ﾠis ﾠ
desirable ﾠto ﾠincrease ﾠprocess ﾠefficiency ﾠto ﾠenhance ﾠthe ﾠquantity ﾠand ﾠquality ﾠof ﾠ
production. ﾠ ﾠ
Wet ﾠBulb ﾠTemperature: ﾠIt ﾠis ﾠanother ﾠmain ﾠfactor ﾠresponsible ﾠfor ﾠmonitoring ﾠthe ﾠ
performance ﾠ of ﾠ evaporative ﾠ water ﾠ cooling ﾠ equipment. ﾠ From ﾠ the ﾠ view ﾠ point ﾠ of ﾠ
minimum ﾠcold ﾠwater ﾠtemperature ﾠto ﾠwhich ﾠwater ﾠcan ﾠbe ﾠcooled ﾠby ﾠevaporative ﾠ
method, ﾠshould ﾠalso ﾠbe ﾠmonitored. ﾠHence ﾠthe ﾠwet ﾠbulb ﾠtemperature ﾠof ﾠthe ﾠair ﾠ
entering ﾠthe ﾠcooling ﾠtower ﾠfinds ﾠout ﾠoperating ﾠtemperature ﾠlevels ﾠthrough ﾠout ﾠthe ﾠ
process. ﾠ ﾠ
 ﾠ Theoretically, ﾠ a ﾠ cooling ﾠ tower ﾠ will ﾠ cool ﾠ water ﾠ to ﾠ the ﾠ entering ﾠ wet ﾠ bulb ﾠ
temperature, ﾠwhen ﾠoperating ﾠwith ﾠout ﾠheat ﾠload. ﾠHowever ﾠa ﾠthermal ﾠpotential ﾠis ﾠ
necessary ﾠto ﾠreject ﾠheat, ﾠso ﾠit ﾠis ﾠnot ﾠpossible ﾠto ﾠcool ﾠwater ﾠto ﾠthe ﾠentering ﾠair ﾠwet ﾠ
bulb ﾠ temperature, ﾠ when ﾠ a ﾠ heat ﾠ load ﾠ is ﾠapplied. ﾠ The ﾠ main ﾠ aspect ﾠ of ﾠ wet ﾠ bulb ﾠ
selection ﾠ is ﾠ whether ﾠ it ﾠ is ﾠ ambient ﾠ or ﾠ inlet. ﾠ The ﾠ ambient ﾠ wet ﾠ bulb ﾠ is ﾠ the ﾠtemperature, ﾠwhich ﾠexists ﾠgenerally ﾠin ﾠthe ﾠcooling ﾠtower ﾠarea, ﾠwhere ﾠas ﾠinlet ﾠwet ﾠ
bulb ﾠis ﾠthe ﾠwet ﾠbulb ﾠtemperature ﾠof ﾠthe ﾠair ﾠentering ﾠthe ﾠtower. ﾠThe ﾠlater ﾠcan ﾠbe ﾠ
very ﾠmuch ﾠaffected ﾠby ﾠthe ﾠdischarge ﾠvapors ﾠbeing ﾠrecirculated ﾠin ﾠto ﾠthe ﾠtower. ﾠ
Recirculation ﾠincreases ﾠthe ﾠeffective ﾠwet ﾠbulb ﾠtemperature ﾠof ﾠthe ﾠair ﾠentering ﾠthe ﾠ
tower ﾠwith ﾠcorresponding ﾠincrease ﾠin ﾠthe ﾠcold ﾠwater ﾠtemperature. ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
Narla ﾠTata ﾠRao ﾠThermal ﾠPower ﾠplant ﾠ ﾠ ﾠ
 ﾠ
The ﾠfinding ﾠof ﾠone ﾠtypical ﾠtrial ﾠconcerning ﾠto ﾠthe ﾠcooling ﾠtowers ﾠof ﾠNTPPS ﾠ6x ﾠ210 ﾠ
MW ﾠis ﾠgiven ﾠbelow: ﾠ
 ﾠ
Observations ﾠ ﾠ ﾠ ﾠ
1) ﾠUnit ﾠload ﾠof ﾠthe ﾠpower ﾠstation ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1260 ﾠMW ﾠ
2) ﾠMains ﾠFrequency ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ23.3 ﾠ
3) ﾠInlet ﾠcooling ﾠwater ﾠTemperature ﾠ
0C ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ42.09 ﾠ
0 ﾠC ﾠ(Designed ﾠ41
0C) ﾠ
4) ﾠOutlet ﾠCooling ﾠTower ﾠwater ﾠTemperature ﾠ
0C ﾠ ﾠ ﾠ ﾠ ﾠ34.37 ﾠ
0 ﾠ ﾠC ﾠ(Designed ﾠ32.50 ﾠ
0 ﾠC) ﾠ
5) ﾠAir ﾠwet ﾠbulb ﾠTemperature ﾠnear ﾠcell ﾠ
0C ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ24.58 ﾠ ﾠ
0 ﾠC ﾠ(28.2 ﾠ
0 ﾠC) ﾠ
6) ﾠAir ﾠdry ﾠbulb ﾠtemperature ﾠnear ﾠCT ﾠcell ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ34.60 ﾠ
0 ﾠC ﾠ(37.15 ﾠ
0 ﾠC) ﾠ
7) ﾠNo: ﾠof ﾠCT ﾠCells ﾠon ﾠline ﾠwith ﾠwater ﾠflow ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ12 ﾠ
8) ﾠTotal ﾠmeasured ﾠcooling ﾠwater ﾠflow ﾠm
3/hr ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ39637.50 ﾠ
9) ﾠMeasured ﾠCT ﾠfan ﾠflow ﾠm




 ﾠ CT ﾠFlow/Cell, ﾠm
3/hr ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ3303.12 ﾠ(Rated ﾠ2750) ﾠ
 ﾠ CT ﾠFan ﾠFlow, ﾠm
3/hr ﾠ(Avg) ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ589544 ﾠ
 ﾠ L ﾠ(T1-ﾭT2) ﾠ= ﾠG(h2-ﾭh1) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠL ﾠ ﾠ ﾠ ﾠ=h2-ﾭh1 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠG ﾠ ﾠ ﾠ ﾠ ﾠ ﾠT1-ﾭT2 ﾠ ﾠ ﾠ ﾠ
 ﾠ= ﾠ40.82-ﾭ ﾠ22.70 ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ18.12 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ2.3 ﾠ( ﾠRated ﾠ0.38) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ42.09 ﾠ± ﾠ34.37 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ7.72 ﾠ
 ﾠ
 ﾠ CT ﾠRange ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ7.72 ﾠ
0 ﾠC ﾠ(Rated ﾠ8.5 ﾠ
0 ﾠC) ﾠ
 ﾠ CT ﾠApproach ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ5.17 ﾠ ﾠ
0 ﾠC ﾠ(Rated ﾠ4.5
0 ﾠC) ﾠ
 ﾠ % ﾠCT ﾠEffectiveness ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ(100* ﾠ(Range ﾠ/ ﾠRange ﾠ+ ﾠApproach) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ100(7.72)/(7.72 ﾠ+ ﾠ5.17) ﾠ= ﾠ59.89 ﾠ
 ﾠ Rated ﾠ% ﾠ ﾠCT ﾠEffectiveness ﾠ= ﾠ(100* ﾠ8.5/ ﾠ(8.5+ ﾠ4.5) ﾠ= ﾠ65.38 ﾠ
 ﾠ Cooling ﾠDuty ﾠhandled ﾠ/Cell ﾠin ﾠKcal ﾠ ﾠ= ﾠ3303*7.72*10
3 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ25499.16*10
3 ﾠ(Rated ﾠ23375*10
3 ﾠKcal/hr) ﾠ
Evaporation ﾠlosses ﾠin ﾠm
3/hr ﾠ= ﾠ ﾠ ﾠ ﾠ ﾠCirculation ﾠrate ﾠ(m
3 ﾠ/hr)* ﾠTemperature ﾠin ﾠ
0C ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ675 ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ3303.12 ﾠx ﾠ7.72 ﾠ ﾠ ﾠ= ﾠ37.78 ﾠ= ﾠ ﾠ ﾠ ﾠ37.78 ﾠm
3 ﾠ/hr ﾠper ﾠ
cell ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ675 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ Percentage ﾠEvaporation ﾠloss ﾠ= ﾠ37.78 ﾠ/3303 ﾠ*100 ﾠ= ﾠ1.14 ﾠ ﾠpercent ﾠ
 ﾠ Blow ﾠdown ﾠrequirement ﾠfor ﾠsite ﾠCOC ﾠof ﾠ2.7 ﾠ= ﾠEvaporation ﾠloss/COC ﾠ-ﾭ1 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ37.78/2.7-ﾭ1 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ37.78/1.7 ﾠ= ﾠ22.22 ﾠm
3/hr ﾠ ﾠ ﾠ
 ﾠ Make ﾠ up ﾠ water ﾠrequirement ﾠ /Cell ﾠ in ﾠ m
3 ﾠ /hr ﾠ= ﾠ Evaporation ﾠ loss ﾠ + ﾠ Blow ﾠ
Down ﾠloss ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ37.78 ﾠ+ ﾠ22.22 ﾠ= ﾠ60 ﾠ
Comments ﾠ ﾠ
 ﾠ
 ﾠ The ﾠ actual ﾠ percentage ﾠ of ﾠ cooling ﾠ tower ﾠ effectiveness ﾠ is ﾠ 58.89 ﾠ percent ﾠ
whereas ﾠthe ﾠdesigned ﾠpercentage ﾠshould ﾠbe ﾠ65.38 ﾠpercent. ﾠ
 ﾠ Algae ﾠgrowth ﾠfound ﾠin ﾠcooling ﾠtower ﾠcells. ﾠ
 ﾠ The ﾠoperating ﾠCT ﾠrange ﾠis ﾠ7.72 ﾠ
0C ﾠ, ﾠwhere ﾠas ﾠthe ﾠdesign ﾠone ﾠwas ﾠ8.5 ﾠ
0 ﾠC. ﾠ ﾠ
 ﾠ
Kothagudaem ﾠThermal ﾠPower ﾠStation ﾠ(KTPS) ﾠ-ﾭ ﾠStage ﾠV ﾠ
 ﾠ
The ﾠfindings ﾠof ﾠKTPS ﾠStage ﾠv ﾠfor ﾠ2 ﾠx ﾠ250 ﾠMW ﾠis ﾠprovided ﾠas ﾠfollows ﾠ ﾠ
Observations/ ﾠTechnical ﾠparameters ﾠ ﾠ
Type ﾠof ﾠCooling ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠNatural ﾠDraught ﾠcooling ﾠ
towers ﾠ
Unit ﾠload ﾠof ﾠthe ﾠstation ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ2 ﾠx ﾠ250 ﾠ= ﾠ500 ﾠMW ﾠ
Design ﾠCapacity ﾠper ﾠtower ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ37,500 ﾠm
3 ﾠper ﾠhour ﾠ
Type ﾠ/quantity ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ ﾠPVC ﾠfills, ﾠcounter ﾠflow ﾠ
/Hyperbolic ﾠ ﾠ
Hot ﾠwater ﾠinlet ﾠcooling ﾠtower ﾠwater ﾠtemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ ﾠ46
0 ﾠC ﾠ(Rated ﾠ42
0 ﾠC) ﾠ
Out ﾠlet ﾠcooling ﾠtemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ35 ﾠ
0 ﾠC ﾠ(Rated ﾠ33
0 ﾠC) ﾠ
Ambient ﾠwet ﾠbulb ﾠtemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ ﾠ28 ﾠ
0 ﾠC ﾠ(Rated ﾠ28 ﾠ
0 ﾠC) ﾠ ﾠ
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 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ100(11 ﾠ/11+5) ﾠ= ﾠ100 ﾠ(11/16) ﾠ= ﾠ100 ﾠx ﾠ0.6875 ﾠ= ﾠ68.75 ﾠpercent ﾠ ﾠPercentage ﾠ Rated ﾠ CT ﾠ Effectiveness ﾠ = ﾠ (100* ﾠ (9/9+5) ﾠ= ﾠ 100x ﾠ 0.64285 ﾠ = ﾠ 64.28 ﾠ
percent ﾠ
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 ﾠ/hr ﾠ
Summer ﾠ= ﾠ32370 ﾠx ﾠ2.5 ﾠ% ﾠx ﾠ24 ﾠhrs= ﾠ19422 ﾠm3
 ﾠ/hr ﾠ
Comments ﾠ ﾠ
 ﾠ The ﾠactual ﾠpercentage ﾠof ﾠcooling ﾠtower ﾠperformance ﾠthat ﾠstood ﾠat ﾠ68.75 ﾠis ﾠ
seemingly ﾠgood ﾠin ﾠcomparison ﾠwith ﾠrated ﾠpercentage ﾠthat ﾠstood ﾠat ﾠ64.28 ﾠ
percent. ﾠ
 ﾠ The ﾠevaporation ﾠlosses ﾠare ﾠhigh ﾠduring ﾠsummer, ﾠmedium ﾠduring ﾠrainy ﾠand ﾠ
lower ﾠduring ﾠwinter. ﾠ
 ﾠ The ﾠdepression ﾠvaries ﾠto ﾠthe ﾠlevel ﾠof ﾠ11 ﾠ
0 ﾠC. ﾠ
 ﾠ
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% ﾠCT ﾠEffectiveness ﾠ= ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ(100 ﾠ* ﾠ(Range ﾠ/Range ﾠ+ ﾠApproach) ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ 100 ﾠ (10/10+10) ﾠ = ﾠ 100 ﾠ (10/20) ﾠ = ﾠ 100 ﾠ x ﾠ 0.50 ﾠ = ﾠ 50 ﾠ
percent ﾠ ﾠ
% ﾠRated ﾠCT ﾠEffectiveness ﾠ= ﾠ100 ﾠ(10/10+8) ﾠ= ﾠ100 ﾠx ﾠ0.56 ﾠ= ﾠ56 ﾠpercent ﾠ
Evaporation ﾠlosses ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠCondenser ﾠCapacity ﾠx ﾠ% ﾠof ﾠevaporation ﾠ ﾠ
Rainy ﾠSeason ﾠ± ﾠ1.5% ﾠ
Winter ﾠSeason-ﾭ ﾠ1% ﾠ
Summer ﾠSeason-ﾭ ﾠ2% ﾠ
Rainy ﾠSeason= ﾠ28900 ﾠx ﾠ0.015 ﾠx ﾠ24 ﾠhrs ﾠ= ﾠ10404 ﾠm
3/hr ﾠ
Winter ﾠSeason ﾠ= ﾠ28900 ﾠx ﾠ0.01x ﾠ24 ﾠhrs ﾠ= ﾠ6936 ﾠm
3/hr ﾠ




 ﾠ The ﾠ actual ﾠpercentage ﾠ of ﾠ CT ﾠeffectiveness ﾠ is ﾠ50 ﾠ percent ﾠ where ﾠ as ﾠ the ﾠ
designed ﾠpercentage ﾠshould ﾠbe ﾠ56 ﾠpercent. ﾠ
 ﾠ The ﾠevaporation ﾠlosses ﾠare ﾠhigh ﾠduring ﾠsummer ﾠseason, ﾠmedium ﾠduring ﾠ
rainy ﾠseason ﾠand ﾠlower ﾠduring ﾠwinter ﾠseason. ﾠ
 ﾠ The ﾠdepression ﾠvaries ﾠto ﾠthe ﾠlevel ﾠof ﾠ11
0 ﾠC. ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
My ﾠHome ﾠPower ﾠLimited ﾠ(Biomass ﾠPower ﾠPlant) ﾠ ﾠ
 ﾠ
Observations/Technical ﾠParameters ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
Unit ﾠLoad ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ9 ﾠMW ﾠ
Main ﾠFrequency ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ1 ﾠ
Inlet ﾠcooling ﾠwater ﾠTemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ42 ﾠ
0 ﾠC ﾠ(Designed ﾠ44.8 ﾠ
0 ﾠC) ﾠ
Cooling ﾠwater ﾠtemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ30 ﾠ ﾠ
0 ﾠC(Designed ﾠ31 ﾠ
0 ﾠC) ﾠ
Air ﾠwet ﾠbulb ﾠTemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ24.4 ﾠ
0 ﾠC ﾠ(Designed ﾠ28.4 ﾠ
0 ﾠC) ﾠ
Air ﾠdry ﾠbulb ﾠtemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ34 ﾠ
0 ﾠC ﾠ(Designed ﾠ36.5 ﾠ
0 ﾠC) ﾠ
No: ﾠof ﾠCT ﾠcells ﾠon ﾠline ﾠwith ﾠwater ﾠflow ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ6 ﾠ
Total ﾠmeasured ﾠcooling ﾠwater ﾠflow ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ2568 ﾠm3/hr ﾠ




CT ﾠFlow ﾠCell ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ428 ﾠm
3/hr ﾠ
CT ﾠFan ﾠFlow ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ ﾠ43457 ﾠm
3/hr ﾠ
L/G ﾠratio ﾠof ﾠCT ﾠKg/Kg ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠh2 ﾠ±h1 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠT1-ﾭT2 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ40-ﾭ24.4 ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ42-ﾭ30 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ15.6/12 ﾠ= ﾠ1.3 ﾠ
CT ﾠRange ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ42-ﾭ30 ﾠ= ﾠ12
0C ﾠ ﾠ(13.3 ﾠ
0C) ﾠ
CT ﾠApproach ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ30-ﾭ24.4 ﾠ= ﾠ5.6 ﾠ
0 ﾠC ﾠ(3.1 ﾠ
0C) ﾠ
% ﾠCT ﾠeffectiveness ﾠ ﾠ= ﾠ100 ﾠ(12/ ﾠ(12 ﾠ+5.6) ﾠ= ﾠ100 ﾠ(12/17.6) ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ ﾠ ﾠ ﾠ100 ﾠx ﾠ0.682 ﾠ= ﾠ68.18 ﾠRated ﾠ% ﾠCT ﾠEffectiveness ﾠ= ﾠ ﾠ ﾠ ﾠ ﾠ100 ﾠ(13.3/16.4) ﾠ= ﾠ100 ﾠx ﾠ0.811 ﾠ= ﾠ81.09 ﾠ
Cooling ﾠduty ﾠhandled ﾠ/cell ﾠin ﾠKcal ﾠ= ﾠ428* ﾠ12* ﾠ10
3 ﾠ= ﾠ5136* ﾠ10
3 ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ(Rated ﾠ527172*10
3) ﾠ ﾠ
Evaporation ﾠlosses ﾠin ﾠm
3 ﾠ/hr ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ428 ﾠx ﾠ12 ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ7.61 ﾠm
3/hr ﾠper ﾠ
cell ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ675 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
Percentage ﾠEvaporation ﾠloss ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ7.61/428 ﾠ*100 ﾠ=1.78 ﾠpercent ﾠ
 ﾠ
Blow ﾠdown ﾠrequirement ﾠfor ﾠsite ﾠCoc ﾠof ﾠ2.7 ﾠ= ﾠEvaporation ﾠlosses ﾠ/Coc-ﾭ1 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ7.61/2.7 ﾠ-ﾭ1 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ7.61/1.7 ﾠ= ﾠ4.48 ﾠm
3/hr ﾠ
Make ﾠUp ﾠwater ﾠrequirement ﾠper ﾠcell ﾠin ﾠm
3/hr ﾠ= ﾠ7.61+ ﾠ4.48 ﾠ= ﾠ12.09 ﾠ
 ﾠ
Comments ﾠ ﾠ
 ﾠ The ﾠactual ﾠpercentage ﾠof ﾠcooling ﾠtower ﾠperformance ﾠthat ﾠis ﾠ68.18 ﾠpercent ﾠ
is ﾠ much ﾠ less ﾠ in ﾠ comparison ﾠ with ﾠ rated ﾠ percentage ﾠ that ﾠ stood ﾠ at ﾠ 81.09 ﾠ
percent. ﾠ ﾠ
 ﾠ Algae ﾠgrowth ﾠis ﾠpresent ﾠin ﾠthe ﾠcooling ﾠtower ﾠcells. ﾠ
 ﾠ The ﾠ operating ﾠ CT ﾠ range ﾠ and ﾠ CT ﾠ approach ﾠ are ﾠ less ﾠ than ﾠ the ﾠ designed ﾠ
RQH¶V ﾠ
 ﾠ
Sri ﾠRayalaseema ﾠGreen ﾠEnergy ﾠLimited ﾠ(Biomass ﾠPower ﾠPlant) ﾠ ﾠ
The ﾠfindings ﾠof ﾠGreen ﾠEnergy ﾠLimited ﾠBiomass ﾠpower ﾠplant ﾠare ﾠmentioned ﾠas ﾠ
follows: ﾠ
Observations/Technical ﾠParameters ﾠ
Type ﾠof ﾠCooling ﾠTowers ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠInduced ﾠdraught ﾠcounter ﾠflow ﾠ
Unit ﾠLoad ﾠof ﾠthe ﾠStation ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ5.5 ﾠMW ﾠ
Quantity ﾠ/Type ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠMM ﾠAqua ﾠfilm ﾠflow ﾠfills ﾠ
No: ﾠof ﾠCells ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠTwo ﾠ ﾠ
Cell ﾠsize ﾠfilled ﾠvolume ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ43.16 ﾠm3 ﾠ ﾠ
Type ﾠof ﾠfill ﾠsplash ﾠ/film/others ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠFilm ﾠFlow ﾠfill ﾠ
Total ﾠheight ﾠof ﾠFill ﾠmaterial ﾠin ﾠeach ﾠcell ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ0.9 ﾠ ﾠ ﾠ
Film ﾠVolume ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ48.16 ﾠm3/cell ﾠ
Hot ﾠWater ﾠinlet ﾠwater ﾠtemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ44 ﾠ
0 ﾠC ﾠ(Designed ﾠ42
 ﾠ0 ﾠC) ﾠ
Outlet ﾠwater ﾠtemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ35
 ﾠ0 ﾠC ﾠ ﾠ ﾠ(Designed ﾠ32
 ﾠ0 ﾠC) ﾠ
Design ﾠWet ﾠBulb ﾠTemperature ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ ﾠ25
 ﾠ0 ﾠC ﾠ(Designed ﾠ28 ﾠ
0 ﾠC) ﾠ
Total ﾠMeasured ﾠrated ﾠcapacity ﾠat ﾠdesign ﾠtemperature: ﾠ1500 ﾠm3/hr ﾠ ﾠ
Water ﾠflow ﾠrate ﾠper ﾠcell ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ750 ﾠm3/hr ﾠ
Recommended ﾠblow ﾠdown ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ12.3 ﾠm3/hr ﾠ
Measured ﾠCT ﾠFan ﾠFlow ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ529716 ﾠm3/hr ﾠ
Analysis ﾠ ﾠ
CT ﾠFlow ﾠCell ﾠ, ﾠm
3 ﾠ/hr ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ58.24 ﾠ
0 ﾠC ﾠ(Rated ﾠ48.16) ﾠ
L/G ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ1.33 ﾠ(Rated ﾠ0.25) ﾠ
CT ﾠRange ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ5
0 ﾠC ﾠ(Rated ﾠ10 ﾠ
0 ﾠC) ﾠ
CT ﾠApproach ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ10 ﾠ
0 ﾠC ﾠ(Rated ﾠ4 ﾠ
0 ﾠC) ﾠ% ﾠof ﾠCT ﾠeffectiveness ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ100 ﾠ(Range/Range ﾠ+ ﾠApproach) ﾠ
= ﾠ 100 ﾠ (5/5+10) ﾠ = ﾠ 10(5/15) ﾠ = ﾠ
100(0.33) ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ=33.33 ﾠ ﾠ
Rated ﾠ% ﾠof ﾠCT ﾠEffectiveness ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ(100*(10/10+4) ﾠ= ﾠ100(10/14) ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ100 ﾠx ﾠ0.714 ﾠ= ﾠ71.4 ﾠ
Cooling ﾠduty ﾠhandled ﾠ/cell ﾠin ﾠK ﾠcal ﾠ= ﾠ58.24 ﾠ*10
3 ﾠ= ﾠ29.12 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ(Rated ﾠ48.16 ﾠ* ﾠ10
3) ﾠ ﾠKcal/hr ﾠ ﾠ
Evaporation ﾠlosses ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ0.43 ﾠm
3/hr ﾠper ﾠcell ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
Or ﾠCirculation ﾠrate ﾠm
3/hr. ﾠTemperature ﾠDifference ﾠ
0 ﾠC ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ675 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ58.24 ﾠx ﾠ5 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ675 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ0.43 ﾠm
3/hr ﾠper ﾠcell ﾠ
Percentage ﾠEvaporation ﾠloss ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ0.43/58.24 ﾠx ﾠ100 ﾠ= ﾠ0.74 ﾠpercent ﾠ
Blow ﾠdown ﾠRequirement ﾠfor ﾠsite ﾠCoC ﾠof ﾠ2.7 ﾠpercent ﾠ= ﾠ0.43/2.7 ﾠ-ﾭ1 ﾠ= ﾠ0.25 ﾠ
m
3/hr ﾠ
Make ﾠup ﾠwater ﾠrequirement ﾠin ﾠm
3/hr ﾠ= ﾠEvaporation ﾠloss ﾠ+ ﾠBlow ﾠdown ﾠloss ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ= ﾠ0.43 ﾠ+ ﾠ0.25 ﾠ= ﾠ0.68 ﾠ
 ﾠ
Comments ﾠ ﾠ ﾠ
 ﾠ The ﾠactual ﾠpercentage ﾠof ﾠcooling ﾠtowers ﾠeffectiveness ﾠis ﾠmuch ﾠlower ﾠ
that ﾠis ﾠ33.33 ﾠin ﾠcomparison ﾠwith ﾠrated ﾠCT ﾠeffectiveness ﾠie.71.4 ﾠpercent ﾠ
 ﾠ The ﾠoperating ﾠCT ﾠRange ﾠis ﾠ5
0 ﾠC ﾠwhere ﾠas ﾠthe ﾠrated ﾠone ﾠis ﾠ10 ﾠ
0C ﾠ ﾠ
The ﾠfollowing ﾠare ﾠthe ﾠdistinctive ﾠproblems ﾠfaced ﾠby ﾠcooling ﾠtowers ﾠ(Natural ﾠdraft ﾠ
and ﾠInduced ﾠDraft) ﾠ ﾠ ﾠ
 ﾠ
Problem ﾠ ﾠ Factors ﾠ responsible ﾠ  ﾠ for ﾠ




a) ﾠ Voltage ﾠReduction ﾠ
b) ﾠ Inaccurate ﾠangle ﾠ
of ﾠaxial ﾠfan ﾠblades ﾠ
c) ﾠ Over ﾠfilling ﾠowing ﾠ
to ﾠexcessive ﾠair ﾠ





d) ﾠ Low ﾠambient ﾠair ﾠ
temperature ﾠ ﾠ ﾠ
a) ﾠ Test ﾠthe ﾠVoltage ﾠ
b) ﾠ Adjust ﾠthe ﾠblade ﾠ
angle ﾠ
c) ﾠ Standardize ﾠthe ﾠ
water ﾠflow ﾠby ﾠ
means ﾠof ﾠvalve ﾠ





than ﾠname ﾠplate ﾠ
over. ﾠ ﾠ ﾠ
Carry ﾠover ﾠof ﾠwater ﾠ
outside ﾠthe ﾠunit ﾠ ﾠ
a) ﾠ Blockage ﾠof ﾠ ﾠthe ﾠfill ﾠ
pack ﾠ
b) ﾠ Over ﾠloading ﾠof ﾠ
circulating ﾠwater ﾠ
a) ﾠTo ﾠeradicate ﾠany ﾠdirt ﾠin ﾠ
the ﾠtop ﾠof ﾠthe ﾠfill. ﾠ
b) ﾠAdjust ﾠthe ﾠwater ﾠflow ﾠ
rate ﾠby ﾠmeans ﾠof ﾠflow ﾠ ﾠ regulating ﾠvalves ﾠ ﾠ
Loss ﾠof ﾠwater ﾠfrom ﾠbasins ﾠ a) ﾠ Float ﾠvalue ﾠnot ﾠat ﾠ
correct ﾠlevel ﾠ
b) ﾠ Being ﾠdeficient ﾠin ﾠ
having ﾠequalizing ﾠ
connections ﾠ ﾠ
a) ﾠ Regulate ﾠthe ﾠ
make-ﾭup ﾠvalve ﾠ
b) ﾠ Equalize ﾠthe ﾠ
basins ﾠof ﾠtowers ﾠ
operating ﾠin ﾠ
parallel ﾠ
Lack ﾠof ﾠcooling ﾠand ﾠ
therefore ﾠincrease ﾠin ﾠ
WHPSHUDWXUH¶VRZLQJWR
increased ﾠtemperature ﾠ
range ﾠ ﾠ ﾠ
a)Irregular ﾠair ﾠflow ﾠor ﾠlack ﾠ
of ﾠair ﾠ ﾠ
b) ﾠIntake ﾠof ﾠhot ﾠair ﾠfrom ﾠ
other ﾠsources. ﾠ ﾠ
a) ﾠCheck ﾠthe ﾠdirection ﾠof ﾠ
rotation ﾠof ﾠthe ﾠfans. ﾠ
b) ﾠInstall ﾠdeflectors. ﾠ ﾠ
 ﾠ
The ﾠreasons ﾠfor ﾠdisruptive ﾠperformance ﾠof ﾠcooling ﾠtowers ﾠare ﾠas ﾠfollows: ﾠ
 ﾠ The ﾠfactors ﾠaffecting ﾠcorrosion ﾠare ﾠof ﾠtwo ﾠtypes. ﾠOne ﾠis ﾠchemical ﾠand ﾠother ﾠ
is ﾠ physical. ﾠ The ﾠ chemical ﾠ constitutes ﾠ PH, ﾠ dissolved ﾠ solids, ﾠ gases, ﾠ
suspended ﾠ solids, ﾠ micro ﾠ organisms ﾠ and ﾠ physical ﾠ area ﾠ includes ﾠ
temperature ﾠvelocity, ﾠheat ﾠtransfer ﾠand ﾠmetallurgy. ﾠ ﾠ
 ﾠ Problems ﾠcaused ﾠby ﾠdeposition ﾠare ﾠblocked ﾠexchanger ﾠtubes ﾠand ﾠreduced ﾠ
water ﾠ flow, ﾠ reduced ﾠ heat ﾠ transfer, ﾠ increased ﾠ corrosion, ﾠ shortened ﾠ
equipment ﾠlife ﾠand ﾠgeneration ﾠloss. ﾠ ﾠ
 ﾠ Factors ﾠcausing ﾠbiofilm ﾠgrowth ﾠare ﾠwater ﾠtemperature, ﾠPH ﾠand ﾠnutrients. ﾠ ﾠ
In ﾠthis ﾠcontext, ﾠit ﾠcan ﾠbe ﾠrightly ﾠremarked ﾠthat ﾠthe ﾠchemical ﾠanalysis ﾠof ﾠcooling ﾠ
water ﾠis ﾠof ﾠurgent ﾠnecessity. ﾠThese ﾠinclude ﾠ
 ﾠ Adherence ﾠto ﾠstrict ﾠmaintenance ﾠof ﾠchemical ﾠdosages ﾠ
 ﾠ Strict ﾠPH ﾠcontrol, ﾠFRC ﾠwithin ﾠspecified ﾠlimit ﾠ ﾠ
 ﾠ COC ﾠcontrol ﾠat ﾠ specified ﾠ range ﾠand ﾠ maintenance ﾠ of ﾠ recommended ﾠ
limits ﾠof ﾠwater ﾠparameters. ﾠ
 ﾠ
Therefore, ﾠthe ﾠassessment ﾠof ﾠcooling ﾠtowers ﾠin ﾠselected ﾠpower ﾠstations ﾠclearly ﾠ
indicates ﾠthat, ﾠtechnology ﾠwas ﾠnot ﾠable ﾠto ﾠcounteract ﾠthe ﾠwater ﾠshortage ﾠproblem ﾠ
in ﾠ the ﾠ respective ﾠ power ﾠ stations. ﾠ This ﾠ water ﾠ shortage ﾠ problem ﾠ was ﾠ further ﾠ
exacerbated ﾠthat ﾠwas ﾠexplicitly ﾠdealt ﾠwith ﾠin ﾠthe ﾠsucceeding ﾠsections. ﾠ ﾠ
VI ﾠ
 ﾠ
8.0 ﾠWater ﾠEfficiency ﾠManagement ﾠin ﾠSelected ﾠPower ﾠStations ﾠof ﾠAndhra ﾠ
Pradesh ﾠ
 ﾠ
CASE ﾠSTUDY ﾠ1: ﾠNarla ﾠTata ﾠRao ﾠThermal ﾠPower ﾠStation ﾠ(NTTPS): ﾠAlternative ﾠ
Cooling ﾠWater ﾠSystem ﾠwith ﾠRiver ﾠand ﾠHot ﾠWater ﾠPump ﾠHouses ﾠ ﾠ
 ﾠ
The ﾠ main ﾠ source ﾠ of ﾠ water ﾠ for ﾠ carrying ﾠ out ﾠ the ﾠ operations ﾠ of ﾠ NTTPS ﾠ is ﾠ River ﾠ
Krishna ﾠat ﾠVijayawada. ﾠFor ﾠthe ﾠfull-ﾭfledged ﾠrequirement ﾠof ﾠcooling ﾠwater ﾠfor ﾠ6 ﾠ
units ﾠof ﾠNTTPS, ﾠthe ﾠKrishna ﾠriver ﾠlevel ﾠ(pond ﾠlevel) ﾠshould ﾠbe ﾠmaintained ﾠat ﾠ17.2 ﾠ
meters. ﾠBut ﾠkeeping ﾠin ﾠview ﾠof ﾠwater ﾠshortage ﾠdue ﾠto ﾠfast ﾠdepletion ﾠof ﾠpond ﾠlevel ﾠin ﾠprakasam ﾠbarrage ﾠto ﾠthe ﾠcrest ﾠlevel ﾠduring ﾠsummer ﾠseason, ﾠtwo ﾠmajor ﾠpoints ﾠ
need ﾠto ﾠbe ﾠconsidered. ﾠ ﾠ
 ﾠ
(i) ﾠThe ﾠcrest ﾠlevel ﾠof ﾠthe ﾠbarrage ﾠis ﾠequal ﾠto ﾠ45.05 ﾠfeet ﾠ(13.7 ﾠmeters) ﾠwhich ﾠis ﾠ
lower ﾠthan ﾠthe ﾠcrest ﾠlevel ﾠof ﾠthe ﾠCooling ﾠWater ﾠ(CW) ﾠintake ﾠ(14.34 ﾠmeters). ﾠAs ﾠa ﾠ
result, ﾠwhen ﾠthe ﾠpond ﾠwater ﾠlevel ﾠis ﾠlowered ﾠto ﾠthe ﾠcrest ﾠlevel ﾠin ﾠthe ﾠPrakasam ﾠ
Barrage, ﾠ water ﾠ would ﾠ not ﾠ flow ﾠ with ﾠ the ﾠ required ﾠ gravitational ﾠ force ﾠ in ﾠ to ﾠ the ﾠ
Cooling ﾠwater ﾠcanal ﾠof ﾠthe ﾠNTTPS. ﾠ ﾠ
 ﾠ
(ii) ﾠIn ﾠgeneral ﾠpractice, ﾠhot ﾠreturn ﾠwater ﾠfrom ﾠthe ﾠVTPS ﾠis ﾠdischarged ﾠin ﾠto ﾠthe ﾠ
river ﾠ Krishna ﾠ at ﾠ the ﾠ confluence ﾠ of ﾠ Budameru ﾠ Diversion ﾠ Channel. ﾠ (BDC) ﾠ The ﾠ
starting ﾠpoint ﾠof ﾠthe ﾠCW ﾠintake ﾠis ﾠnear ﾠthe ﾠBarrage, ﾠwhich ﾠis ﾠon ﾠthe ﾠdownstream ﾠ
side ﾠof ﾠthe ﾠBDC ﾠconfluence ﾠpoint. ﾠUsually ﾠthe ﾠwater ﾠspread ﾠin ﾠthe ﾠriver ﾠKrishna ﾠ
between ﾠthe ﾠBDC ﾠconfluence ﾠand ﾠthe ﾠCW ﾠintake ﾠcorresponding ﾠto ﾠthe ﾠpresent ﾠ
pond ﾠlevel ﾠconditions ﾠ(i.e. ﾠ17.39) ﾠis ﾠsufficient ﾠto ﾠcool ﾠhot ﾠreturn ﾠwater ﾠfrom ﾠall ﾠsix ﾠ
units ﾠof ﾠthe ﾠVTPS. ﾠBut, ﾠlowering ﾠof ﾠwater ﾠlevel ﾠin ﾠthe ﾠPrakasam ﾠBarrage ﾠresulted ﾠ
in ﾠthe ﾠdecrease ﾠof ﾠcooling ﾠarea ﾠavailable ﾠfor ﾠminimizing ﾠthe ﾠtemperature ﾠof ﾠhot ﾠ
return ﾠwater ﾠfrom ﾠthe ﾠNTTPS. ﾠ ﾠ ﾠ
 ﾠ
,QRUGHUWRDYHUWIURPWKLVDGYHUVHVLWXDWLRQWKHEHVWRSWLRQFKRVHQLV³Pumping ﾠ
of ﾠRequired ﾠWater ﾠfor ﾠThree ﾠunits ﾠWith ﾠCooling ﾠTowers´,QWKLV2SWLRQWKH
CW ﾠcanal ﾠand ﾠBDC ﾠare ﾠused ﾠfor ﾠmanaging ﾠboth ﾠcold ﾠwater ﾠand ﾠhot ﾠwater. ﾠThe ﾠ
currently ﾠavailable ﾠCW ﾠcanal ﾠwould ﾠbe ﾠused ﾠfor ﾠtransporting ﾠthe ﾠcold ﾠwater ﾠfrom ﾠ
the ﾠriver ﾠKrishna ﾠto ﾠNTTPS ﾠand ﾠthe ﾠBDC ﾠwould ﾠbe ﾠutilized ﾠfor ﾠreturning ﾠthe ﾠhot ﾠ
water ﾠfrom ﾠNTTPS ﾠto ﾠriver ﾠKrishna. ﾠAs ﾠthe ﾠpond ﾠlevel ﾠin ﾠthe ﾠBarrage ﾠis ﾠdepleted ﾠ
to ﾠthe ﾠcrest ﾠlevel, ﾠthe ﾠcooling ﾠarea ﾠavailable ﾠbetween ﾠthe ﾠBDC ﾠconfluence ﾠand ﾠ
the ﾠ Bhavanipuram ﾠ (BVPM) ﾠ regulator ﾠ (CW ﾠ intake) ﾠ would ﾠ be ﾠ reduced ﾠ to ﾠ 644 ﾠ
hectares. ﾠThis ﾠcooling ﾠarea ﾠis ﾠsufficient ﾠto ﾠcool ﾠhot ﾠreturn ﾠwater ﾠfor ﾠthree ﾠunits ﾠof ﾠ
210 ﾠMW ﾠeach ﾠof ﾠthe ﾠNTTPS. ﾠHence, ﾠin ﾠthis ﾠoption ﾠcooling ﾠtowers ﾠare ﾠinstalled ﾠfor ﾠ
three ﾠunits, ﾠwhile ﾠthe ﾠremaining ﾠunits ﾠwill ﾠbe ﾠoperated ﾠas ﾠat ﾠpresent. ﾠ
 ﾠ
Table: ﾠ14 ﾠPractical ﾠOperational ﾠMode ﾠof ﾠInduced ﾠDraft ﾠCooling ﾠTowers ﾠ
 ﾠ
Year ﾠ ﾠ Date/Month ﾠ River ﾠlevel ﾠDepletion/ ﾠ
Excess ﾠwater ﾠFlow ﾠ ﾠ
Underlying ﾠReasons ﾠ
2004 ﾠ 2/May ﾠ to ﾠ
26/August ﾠ ﾠ
14.0 ﾠmeters ﾠ Apron ﾠ Inspection ﾠ and ﾠ repair ﾠ
works ﾠ of ﾠ Irrigation ﾠ
Department ﾠ of ﾠ Andhra ﾠ
Pradesh ﾠ ﾠ
2005 ﾠ 5/March ﾠto ﾠ ﾠ
24/ ﾠJuly ﾠ





18/ ﾠ June ﾠ to ﾠ
26/June ﾠ
1/September ﾠ to ﾠ
5/September ﾠ
 ﾠ
< ﾠ17.2 ﾠmeters ﾠ
 ﾠ
 ﾠ
< ﾠ17.2 ﾠmeters ﾠ
 ﾠ
 ﾠ
Low ﾠ Fresh ﾠ Water ﾠ level ﾠ in ﾠ




29/August ﾠ to ﾠ
10/September ﾠ
 ﾠ
2/October ﾠ to ﾠ
3/November ﾠ ﾠ
< ﾠ17.2 ﾠmeters ﾠ
 ﾠ
 ﾠ
<17.2 ﾠmeters ﾠ ﾠ
Low ﾠFresh ﾠwater ﾠlevel ﾠin ﾠriver ﾠ
due ﾠ to ﾠ opening ﾠ of ﾠ gates ﾠ
before ﾠ flood ﾠ water ﾠ is ﾠ
reached. ﾠ
Low ﾠFresh ﾠWater ﾠlevel ﾠdue ﾠto ﾠ
high ﾠ discharges ﾠ from ﾠ
Nagarjuna ﾠ Sagar ﾠ , ﾠ sagardi ﾠ
and ﾠ canal ﾠ discharges ﾠ ( ﾠ
Irrigation ﾠ) ﾠ ﾠ
 ﾠ
From ﾠthe ﾠtable ﾠ14 ﾠit ﾠis ﾠclearly ﾠevident ﾠthat ﾠthe ﾠfirst ﾠdepletion ﾠof ﾠriver ﾠtook ﾠplace ﾠon ﾠ
2-ﾭ5-ﾭ2004. ﾠThe ﾠACWs ﾠhad ﾠbeen ﾠkept ﾠin ﾠservice ﾠfrom ﾠ2-ﾭ5-ﾭ2004 ﾠto ﾠ26-ﾭ8-ﾭ2004. ﾠThe ﾠ
river ﾠ level ﾠ was ﾠ maintained ﾠ at ﾠ around ﾠ 14.0 ﾠ meters. ﾠ All ﾠ 70 ﾠ gates ﾠ of ﾠ Prakasam ﾠ
Barrage ﾠwere ﾠfully ﾠopened. ﾠCoffer ﾠdam ﾠwas ﾠinstalled;; ﾠin ﾠaddition ﾠto ﾠthis ﾠApron ﾠ
inspection ﾠ and ﾠ smoothening ﾠ of ﾠ repair ﾠ works ﾠ at ﾠ Prakasam ﾠ Barrage ﾠ for ﾠ the ﾠ
purpose ﾠof ﾠirrigation, ﾠwas ﾠcarried ﾠout ﾠby ﾠthe ﾠIrrigation ﾠDepartment ﾠof ﾠGovernment ﾠ
of ﾠAndhra ﾠPradesh. ﾠThe ﾠsecond ﾠdepletion ﾠoccurred ﾠon ﾠ5-ﾭ3-ﾭ2005 ﾠafter ﾠfloods. ﾠThe ﾠ
river ﾠlevel ﾠwas ﾠvery ﾠmuch ﾠbelow ﾠthat ﾠof ﾠ17.2 ﾠmeters. ﾠThe ﾠinspection ﾠby ﾠApron ﾠ
was ﾠcarried ﾠforward ﾠand ﾠfrom ﾠ5-ﾭ3-ﾭ2005 ﾠto ﾠ24-ﾭ7-ﾭ2005, ﾠthe ﾠACWs ﾠwere ﾠin ﾠvogue. ﾠ
During ﾠthe ﾠperiod ﾠi.e. ﾠfrom ﾠ18-ﾭ6-ﾭ2008 ﾠto ﾠ26-ﾭ6-ﾭ2008 ﾠand ﾠ1-ﾭ9-ﾭ2008 ﾠto ﾠ5-ﾭ9-ﾭ2008, ﾠ
ACWSs ﾠwere ﾠkept ﾠin ﾠuse ﾠas ﾠfresh ﾠwater ﾠlevel ﾠwas ﾠmaintained ﾠas ﾠlow ﾠas ﾠ1.7.2 ﾠ
meters. ﾠSimilarly, ﾠsame ﾠis ﾠthe ﾠsituation ﾠfor ﾠthe ﾠperiod ﾠbetween ﾠ29-ﾭ8-ﾭ2009 ﾠto ﾠ10-ﾭ9-ﾭ
2009. ﾠ ﾠHowever ﾠduring ﾠthe ﾠperiod ﾠfrom ﾠ2-ﾭ10-ﾭ2009 ﾠto ﾠ3-ﾭ11-ﾭ2009, ﾠthere ﾠwas ﾠlow ﾠ
fresh ﾠwater ﾠlevel ﾠdue ﾠto ﾠexcessive ﾠinflow ﾠof ﾠwater ﾠdischarges ﾠfrom ﾠNagarjuna ﾠ
6DJDUDQGFDQDO¶VGLVFKDUJH ﾠto ﾠthe ﾠlevel ﾠof ﾠ18,330 ﾠcusec ﾠand ﾠ17,419 ﾠcusec. ﾠIn ﾠ
addition ﾠ to ﾠ this, ﾠ more ﾠ water ﾠ discharges ﾠ from ﾠ Sagardi ﾠ and ﾠ canal ﾠ discharges ﾠ
(irrigation) ﾠ to ﾠ the ﾠ quantity ﾠ of ﾠ 20,228 ﾠ cusecs ﾠ and ﾠ 17,420 ﾠ cusecs ﾠ have ﾠ put ﾠ
mounting ﾠpressures ﾠon ﾠthe ﾠsupply ﾠof ﾠfresh ﾠwater. ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠFrom ﾠthe ﾠview ﾠpoint ﾠof ﾠcost ﾠestimate ﾠalso, ﾠthis ﾠoption ﾠof ﾠcooling ﾠtowers ﾠis ﾠ















 ﾠSchematic ﾠRepresentation ﾠof ﾠHot ﾠWater ﾠPump ﾠHouse ﾠ




The ﾠHot ﾠWater ﾠPump ﾠHouse ﾠis ﾠoutfitted ﾠwith ﾠ7 ﾠHot ﾠWater ﾠPumps, ﾠ6 ﾠrunning ﾠand ﾠ1 ﾠ
standby. ﾠThe ﾠpumps ﾠ1-ﾭ2, ﾠ3-ﾭ4, ﾠ5-ﾭ6 ﾠare ﾠconnected ﾠto ﾠthe ﾠcommon ﾠheaders ﾠ ﾠ ﾠ1, ﾠ2 ﾠ
and ﾠ3 ﾠ ﾠ ﾠ2450 ﾠmm ﾠdiameter. ﾠPumps ﾠ1 ﾠand ﾠ2 ﾠconnected ﾠto ﾠCooling ﾠTower ﾠ -ﾭ2. ﾠ
Pumps ﾠ3 ﾠand ﾠ4 ﾠconnected ﾠto ﾠCooling ﾠTower-ﾭ1. ﾠPumps ﾠ5 ﾠand ﾠ6 ﾠconnected ﾠto ﾠ
Cooling ﾠTower-ﾭ3. ﾠThe ﾠ7 ﾠth ﾠpump ﾠis ﾠconnected ﾠto ﾠthe ﾠcommon ﾠheaders ﾠthrough ﾠ
Butterfly ﾠValves ﾠand ﾠcan ﾠbe ﾠconnected ﾠto ﾠeither ﾠCooling ﾠTower ﾠ1, ﾠ2 ﾠor ﾠ3.The ﾠ
discharge ﾠof ﾠwater ﾠthrough ﾠHot ﾠWater ﾠpumps ﾠis ﾠ17,250 ﾠM³/Hr ﾠand ﾠthe ﾠrated ﾠwater ﾠ
pressure ﾠ@discharge ﾠconstitutes ﾠ2.3 ﾠKg/Cm². ﾠThe ﾠnumber ﾠof ﾠmotors ﾠattached ﾠto ﾠ
hot ﾠwater ﾠpumps ﾠis ﾠ7. ﾠThe ﾠvoltage ﾠsupplied ﾠfor ﾠmotor ﾠoperation ﾠin ﾠcase ﾠof ﾠHot ﾠ
water ﾠpumps ﾠis ﾠ6.6 ﾠKV, ﾠ50 ﾠHz ﾠwith ﾠa ﾠfull ﾠload ﾠcurrent ﾠof ﾠ164 ﾠAmps ﾠand ﾠthe ﾠrated ﾠ
speed ﾠof ﾠthe ﾠpump ﾠis ﾠ460 ﾠRPM. ﾠThe ﾠ6.6 ﾠKV ﾠsupply ﾠfor ﾠrunning ﾠthe ﾠHot ﾠwater ﾠ
pump ﾠhouse ﾠis ﾠavailed ﾠfrom ﾠCWA ﾠand ﾠCWB ﾠof ﾠStage ﾠI ﾠcooling ﾠwater ﾠpump ﾠhouse ﾠ
(CW). ﾠ CWA ﾠ and ﾠ CWB ﾠ are ﾠ fed ﾠ from ﾠ SA ﾠ and ﾠ SB ﾠ Boards, ﾠ which ﾠ are ﾠ station ﾠ
supplies ﾠ from ﾠ station ﾠ transformer ﾠ 1 ﾠ and ﾠ 2. ﾠ In ﾠ order ﾠ to ﾠ accommodate ﾠ the ﾠ
additional ﾠload ﾠstation ﾠtransformer ﾠNo. ﾠ5 ﾠis ﾠprocured ﾠand ﾠcommissioned. ﾠ ﾠ ﾠ ﾠ
 ﾠThe ﾠmake ﾠup ﾠwater ﾠrequired ﾠfor ﾠanother ﾠthree ﾠunits, ﾠthat ﾠare ﾠnot ﾠconnected ﾠto ﾠ
cooling ﾠtowers ﾠis ﾠ1100 ﾠcusecs. ﾠ ﾠAs ﾠa ﾠconsequence, ﾠthis ﾠmuch ﾠquantity ﾠof ﾠwater ﾠis ﾠ
transported ﾠthrough ﾠCW ﾠcanal ﾠfrom ﾠthe ﾠPrakasam ﾠBarrage ﾠat ﾠBVPM. ﾠIn ﾠview ﾠof ﾠ
the ﾠfact ﾠthat, ﾠwater ﾠcannot ﾠbe ﾠdrawn ﾠin ﾠto ﾠthis ﾠcanal ﾠby ﾠgravity ﾠduring ﾠ45 ﾠdays ﾠin ﾠ
summer ﾠdue ﾠto ﾠlowering ﾠof ﾠpond ﾠlevel, ﾠpumps ﾠare ﾠused ﾠto ﾠlift ﾠwater ﾠin ﾠto ﾠthe ﾠCW ﾠ
canal. ﾠTo ﾠ ﾠfacilitate, ﾠthe ﾠentire ﾠmode ﾠof ﾠoperation, ﾠa ﾠpump ﾠintake ﾠstructure ﾠwas ﾠ
constructed ﾠin ﾠthe ﾠvicinity ﾠof ﾠthe ﾠexisting ﾠBVPM ﾠregulator. ﾠ ﾠ
 ﾠ
Finally, ﾠthe ﾠmajor ﾠobservation ﾠis ﾠthat ﾠout ﾠof ﾠ365 ﾠdays ﾠin ﾠa ﾠyear, ﾠall ﾠthe ﾠsix ﾠunits ﾠof ﾠ
NTTPS ﾠare ﾠfunctioning ﾠas ﾠthey ﾠare ﾠnow ﾠfor ﾠ320 ﾠdays ﾠof ﾠthe ﾠyear. ﾠDuring ﾠthis ﾠ
period, ﾠ the ﾠ water ﾠ can ﾠ be ﾠ drawn ﾠ in ﾠ to ﾠ the ﾠ CW ﾠ canal ﾠ by ﾠ gravity ﾠ because ﾠ of ﾠ
available ﾠpond ﾠlevel ﾠat ﾠ17.39 ﾠmeters. ﾠFor ﾠthe ﾠremaining ﾠdays, ﾠi.e. ﾠfor ﾠ45 ﾠdays ﾠ
during ﾠsummer ﾠthere ﾠunits ﾠare ﾠavailing ﾠthe ﾠfacility ﾠof ﾠcooling ﾠtowers. ﾠThe ﾠtype ﾠof ﾠ
cooling ﾠtowers ﾠthat ﾠused ﾠin ﾠNTTPS ﾠis ﾠinduced ﾠdraft. ﾠThe ﾠpumping ﾠof ﾠ1100 ﾠcusecs ﾠ
of ﾠwater ﾠin ﾠto ﾠCW ﾠcanal ﾠis ﾠnecessitated ﾠduring ﾠthis ﾠ45 ﾠday ﾠperiod. ﾠ ﾠ ﾠ
 ﾠ
The ﾠAlternate ﾠCooling ﾠWater ﾠSystem ﾠ(ACWs) ﾠat ﾠNTTPS ﾠwas ﾠcommissioned ﾠon ﾠ
28-ﾭ3-ﾭ ﾠ2004. ﾠThis ﾠsystem ﾠcomprises ﾠof ﾠRiver ﾠWater ﾠPump ﾠHouse ﾠand ﾠHot ﾠWater ﾠ
Pump ﾠHouse. ﾠ ﾠ ﾠ
The ﾠsystem ﾠconsists ﾠof: ﾠ ﾠ
(a) ﾠ 1R¶V 5LYHU ZDWHU SXPSV ORFDWHG DW 5LYHU :DWHU 3XPS +RXVH LQ
%KDYDQLSXUDP1R¶V3XPSV ﾠ
(b) ﾠ1R¶V+RWZDWHUSXPSVORFDWHGDW+RW:DWHU3XPS+RXVHLQ17736
Campus ﾠ ﾠ ﾠ1R¶VSXmps) ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠF  1R¶V ,QGXFHG 'UDIW FRXQWHU IORZ FRROLQJ WRZHUV ZLWK D fill ﾠ in ﾠ NTTPS ﾠ
Campus. ﾠEach ﾠtower ﾠis ﾠhaving ﾠ12 ﾠnumbers ﾠfans. ﾠ
 ﾠ
The ﾠ figure ﾠ depicts ﾠ mainly ﾠ the ﾠ portrayal ﾠ of ﾠ River ﾠ Krishna, ﾠ canal ﾠ intake ﾠ (water ﾠ
drawn ﾠfrom ﾠriver), ﾠcanal ﾠregulating ﾠgates ﾠ(Gates ﾠthat ﾠregulate ﾠthe ﾠflow ﾠof ﾠwater) ﾠ
and ﾠthere ﾠby ﾠthrough ﾠcanal ﾠpasses ﾠto ﾠNTTPS. ﾠThe ﾠRiver ﾠWater ﾠPump ﾠHouse ﾠis ﾠ
equipped ﾠwith ﾠ7 ﾠRiver ﾠWater ﾠPumps ﾠ(vertical ﾠtype), ﾠ6 ﾠrunning ﾠand ﾠ1 ﾠstandby. ﾠAll ﾠ
the ﾠpumps ﾠare ﾠprovided ﾠwith ﾠindividual ﾠTravelling ﾠWater ﾠScreens. ﾠThe ﾠpumps ﾠ1-ﾭ
2, ﾠ 3-ﾭ4, ﾠ 5-ﾭ6 ﾠ are ﾠ connected ﾠ to ﾠ the ﾠ common ﾠ headers ﾠ  ﾠ  ﾠ 1, ﾠ 2 ﾠ and ﾠ 3 ﾠ  ﾠ  ﾠ 2450 ﾠ mm ﾠ
diameter. ﾠ ﾠThe ﾠ7 ﾠth ﾠpump ﾠis ﾠconnected ﾠto ﾠindividual ﾠheader ﾠ1600diameter.The ﾠ
discharge ﾠof ﾠwater ﾠthrough ﾠpumps ﾠis ﾠ20,875 ﾠcubic ﾠmeter ﾠper ﾠhour ﾠand ﾠthe ﾠrated ﾠ
water ﾠpressure ﾠat ﾠdischarge ﾠis ﾠ0.065 ﾠKg/Cm². ﾠThe ﾠrated ﾠspeed ﾠof ﾠthe ﾠpumps ﾠper ﾠ


















Type). ﾠThe ﾠvoltage ﾠsupplied ﾠfor ﾠmotor ﾠoperation ﾠis ﾠ6.6 ﾠKilovolts, ﾠwith ﾠa ﾠfull ﾠload ﾠ
current ﾠ of ﾠ 115 ﾠ Amps, ﾠ rated ﾠ speed ﾠ is ﾠ 330 ﾠ RPM. ﾠ The ﾠ figure ﾠ 3 ﾠ depicts ﾠ the ﾠ 7 ﾠ
Travelling ﾠWater ﾠscreens ﾠ(TWS) ﾠthat ﾠare ﾠentangled ﾠabove ﾠwater ﾠpumps, ﾠwith ﾠa ﾠ
capacity ﾠof ﾠ23000M³/hr. ﾠThe ﾠmaximum ﾠscreen ﾠspeed ﾠis ﾠ3 ﾠmeter/ ﾠminute ﾠand ﾠthe ﾠ
voltage ﾠ supplied ﾠfor ﾠTWS ﾠmotor ﾠis ﾠ~415V/3.7 ﾠ KW. ﾠ Adjacent ﾠ to ﾠTWS, ﾠ 3 ﾠ wash ﾠ
water ﾠpumps ﾠare ﾠadjoined ﾠwith ﾠa ﾠcapacity ﾠof ﾠ415 ﾠV/45 ﾠKW. ﾠIn ﾠorder ﾠto ﾠhave ﾠa ﾠreliable ﾠ supply ﾠ of ﾠ power ﾠ to ﾠ water ﾠ pumps ﾠ at ﾠ Bhavanipuram ﾠ a ﾠ 132 ﾠ /6.6 ﾠ KV ﾠ
substation ﾠis ﾠconstructed. ﾠThis ﾠkind ﾠof ﾠsub-ﾭstation ﾠwas ﾠcommissioned ﾠin ﾠ14-ﾭ9-ﾭ
2003. ﾠ ﾠ
 ﾠ
In ﾠ order ﾠ to ﾠ have ﾠ a ﾠ dedicated ﾠ and ﾠ reliable ﾠ supply ﾠ of ﾠ power ﾠ to ﾠ Bhavanipuram ﾠ
substation ﾠ220/132 ﾠKV ﾠsubstation ﾠwith ﾠ25 ﾠMVA ﾠTransformer ﾠis ﾠconstructed ﾠduly ﾠ
extending ﾠthe ﾠexisting ﾠ220 ﾠKV ﾠBusbar-ﾭ2. ﾠIt ﾠwas ﾠcommissioned ﾠon ﾠ26-ﾭ4-ﾭ2004. ﾠThe ﾠ
132 ﾠ KV ﾠ Kondapally-ﾭ ﾠ Bhavanipuram ﾠ line ﾠ is ﾠ made ﾠ LILO ﾠ at ﾠ VTPS. ﾠ Now ﾠ the ﾠ
Bhavanipuram ﾠsubstation ﾠhas ﾠthree ﾠalternative ﾠsupplies. ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ Alternative ﾠ1: ﾠDedicated ﾠradial ﾠfeeding ﾠto ﾠBhavanipuram ﾠthrough ﾠ25 ﾠMVA ﾠ
Transformer, ﾠwhich ﾠis ﾠfed ﾠfrom ﾠBusbar-ﾭ2 ﾠof ﾠNTTPS. ﾠ ﾠ
 ﾠ Alternative ﾠ2: ﾠFrom ﾠKONDAPALLI ﾠSS ﾠthrough ﾠ132 ﾠKV ﾠbus ﾠat ﾠNTTPS ﾠ
 ﾠ .Alternative ﾠ3: ﾠFrom ﾠVIJAYAWADA ﾠSS ﾠ132 ﾠKV ﾠdirectly ﾠto ﾠBhavanipuram. ﾠ
Regularly ﾠ the ﾠ supply ﾠ is ﾠ from ﾠ NTPPS ﾠ .For ﾠ this ﾠ the ﾠ 132 ﾠ KV ﾠ NTPPS-ﾭ
KONDAPALLY ﾠBreaker ﾠis ﾠkept ﾠopen ﾠat ﾠNTPPS ﾠand ﾠ132 ﾠKV ﾠBhavanipuram-ﾭ
Vijayawada ﾠfeeder ﾠbreaker ﾠkept ﾠopen ﾠat ﾠBhavanipuram ﾠStation. ﾠ ﾠ
 ﾠ
In ﾠcase ﾠof ﾠemergency ﾠsituations, ﾠthe ﾠ220V ﾠDC ﾠ(direct ﾠcurrent) ﾠsupply ﾠto ﾠthe ﾠ
protection ﾠsystem, ﾠindications ﾠand ﾠDC ﾠemergency ﾠlighting ﾠis ﾠsupplied ﾠwith ﾠ60 ﾠ
Amp ﾠ Charger ﾠ with ﾠ battery ﾠ bank ﾠ back ﾠ up. ﾠ Apart ﾠ from ﾠ this, ﾠ there ﾠ are ﾠ two ﾠ
individual ﾠbattery ﾠbanks ﾠeach ﾠ170 ﾠcells, ﾠ145 ﾠAh, ﾠ1.2 ﾠV ﾠNi-ﾭCd ﾠcells. ﾠThe ﾠtwo ﾠ
battery ﾠ banks ﾠ are ﾠ provided ﾠ with ﾠ two ﾠ battery ﾠ chargers ﾠ each ﾠ capable ﾠ of ﾠ
supplying ﾠboth ﾠbattery ﾠbanks. ﾠA ﾠthird ﾠcharger ﾠis ﾠstandby. ﾠ
 ﾠ
The ﾠrunning ﾠKRXU¶V ﾠdetails ﾠof ﾠriver ﾠwater ﾠpumps ﾠat ﾠriver ﾠwater ﾠpump ﾠhouse, ﾠ
Bhavanipuram ﾠfor ﾠthe ﾠmonths ﾠof ﾠApril ﾠmonth ﾠfor ﾠthe ﾠyear ﾠ2009 ﾠare ﾠas ﾠfollows: ﾠ ﾠ
 ﾠ
Table ﾠ 15: ﾠ Details ﾠ of ﾠ River ﾠ water ﾠ Pump ﾠ (RWP) ﾠ House: ﾠ April ﾠ Month ﾠ
running ﾠhours ﾠ ﾠ ﾠ
 ﾠ




01-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ7 ﾠ 3.50 ﾠHr ﾠ 5081.15 ﾠ Fresh ﾠ Water ﾠ
River ﾠlevel ﾠlow ﾠ
03-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ6 ﾠ 3.55 ﾠHr ﾠ 6120.05 ﾠ Fresh ﾠ Water ﾠ
River ﾠlevel ﾠlow ﾠ
04-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ6 ﾠ 18.10 ﾠHr ﾠ 6138.15 ﾠ Fresh ﾠ Water ﾠ
River ﾠlevel ﾠlow ﾠ
09-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ5 ﾠ 0.50 ﾠHr ﾠ 5515.44 ﾠ Fresh ﾠ Water ﾠ
River ﾠlevel ﾠlow ﾠ
10-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ4 ﾠ 10.25 ﾠHr ﾠ 5422.4 ﾠ Fresh ﾠ Water ﾠ
River ﾠlevel ﾠlow ﾠ
11-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ4 ﾠ 5.00 ﾠHr ﾠ 5427.4 ﾠ Fresh ﾠ Water ﾠ
River ﾠlevel ﾠlow ﾠ27-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ2 ﾠ 1.00 ﾠHr ﾠ 5360.31 ﾠ Trail ﾠRun ﾠ
28-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ3 ﾠ 1.00 ﾠHr ﾠ 5781.25 ﾠ Trail ﾠRun ﾠ
29-ﾭ04-ﾭ2009 ﾠ RWP-ﾭ1 ﾠ 1.00 ﾠHr ﾠ 5302.43 ﾠ Trail ﾠRun ﾠ
 ﾠ ﾠ
For ﾠthe ﾠmonth ﾠof ﾠApril ﾠthe ﾠtable ﾠ15 ﾠindicates ﾠthe ﾠhighest ﾠrunning ﾠhour ﾠis ﾠ18.10 ﾠhr ﾠ
for ﾠthe ﾠRiver ﾠWater ﾠPump ﾠNo. ﾠ6 ﾠhr ﾠon ﾠ4-ﾭ04-ﾭ2009 ﾠdue ﾠto ﾠlow ﾠlevel ﾠof ﾠriver. ﾠThe ﾠ
lowest ﾠlevel ﾠof ﾠrunning ﾠhour ﾠwas ﾠrecorded ﾠi.e. ﾠ0.50 ﾠhr ﾠfor ﾠthe ﾠRWP-ﾭ5 ﾠon ﾠ9-ﾭ ﾠ4-ﾭ
2009. ﾠ ﾠOn ﾠ27-ﾭ04-ﾭ2009, ﾠ28-ﾭ04-ﾭ2009 ﾠand ﾠ29-ﾭ04-ﾭ2009, ﾠthe ﾠRWP-ﾭ2, ﾠ3 ﾠand ﾠ1 ﾠwere ﾠ
run ﾠon ﾠa ﾠtrail ﾠbasis ﾠfor ﾠone ﾠhour. ﾠ ﾠ
 ﾠ
 ﾠ
CASE ﾠSTUDY: ﾠ2 ﾠRayalaseema ﾠThermal ﾠPower ﾠPlant ﾠ(RTPP): ﾠTechnological ﾠ
Break ﾠthrough ﾠfor ﾠFly ﾠ Ash ﾠ Disposal ﾠ(High ﾠConcentration ﾠ Slurry ﾠ Disposal ﾠ
Pump) ﾠ ﾠ
In ﾠany ﾠthermal ﾠpower ﾠplant ﾠfly ﾠash ﾠdisposal ﾠinvolves ﾠhuge ﾠprocess ﾠwhere ﾠin ﾠwe ﾠ
require ﾠlarge ﾠquantities ﾠof ﾠwater. ﾠGenerally, ﾠin ﾠRTPP ﾠfor ﾠdisposal ﾠof ﾠfly ﾠash ﾠthe ﾠ
ratio ﾠ is ﾠ in ﾠ the ﾠ form ﾠ of ﾠ 1:6. ﾠ This ﾠ means ﾠ for ﾠ disposal ﾠ of ﾠ 1 ﾠ percent ﾠ of ﾠ fly ﾠ ash, ﾠ
normally ﾠ6 ﾠpercent ﾠof ﾠwater ﾠis ﾠrequired. ﾠThis ﾠat ﾠtimes ﾠmostly ﾠduring ﾠlean ﾠseasons ﾠ
is ﾠ leading ﾠ to ﾠ water ﾠ shortage ﾠ for ﾠ core ﾠ process ﾠ of ﾠ electricity ﾠ generation. ﾠ Under ﾠ
these ﾠcircumstances, ﾠtechnology ﾠ(GEHO) ﾠplayed ﾠa ﾠvital ﾠrole, ﾠby ﾠbringing ﾠdown ﾠ
the ﾠratio ﾠto ﾠ1:0.7. ﾠThe ﾠAsh ﾠDisposal ﾠSystem ﾠfor ﾠRTPP ﾠstage ﾠII, ﾠunit ﾠ3 ﾠand ﾠunit ﾠ4 ﾠis ﾠ
to ﾠ supply ﾠ to ﾠ the ﾠplant ﾠ requirement ﾠ of ﾠfly ﾠ ash ﾠ disposal ﾠin ﾠa ﾠhigh ﾠ concentration ﾠ
slurry ﾠmix ﾠform ﾠ(HCSD). ﾠThe ﾠentire ﾠsystem ﾠconsists ﾠof ﾠthe ﾠfollowing ﾠmechanism ﾠ
that ﾠinvolves ﾠthe ﾠfollowing ﾠstages ﾠ
i) ﾠ Fly ﾠAsh ﾠ ﾠSilo ﾠUnloading ﾠSystem ﾠ
ii) ﾠ Silo ﾠTop ﾠBag ﾠFilters ﾠ
iii) ﾠ Ash ﾠConditioner ﾠWater ﾠ(ACW) ﾠPumps ﾠ
iv) ﾠ Agitated ﾠMixing ﾠTanks ﾠ(ART) ﾠ
v) ﾠ Charge ﾠPump ﾠSystem ﾠ
vi) ﾠ HCSD ﾠPump ﾠSystem ﾠ
 ﾠ
Stage ﾠI: ﾠFly ﾠAsh ﾠSilo ﾠUnloading ﾠSystem ﾠ
One ﾠnumber ﾠfly ﾠash ﾠsilo ﾠunloading ﾠsystem ﾠis ﾠprovided ﾠbelow ﾠ each ﾠsilo ﾠfor ﾠ
feeding ﾠthe ﾠfly ﾠash ﾠto ﾠtwo ﾠindependent ﾠMixing ﾠtanks ﾠ(ARTs). ﾠEach ﾠunloading ﾠ
system ﾠcomprises ﾠof ﾠmanual ﾠknife ﾠgate ﾠvalve ﾠprovided ﾠbelow ﾠthe ﾠsilo ﾠopening, ﾠ
cylinder ﾠoperated ﾠknife ﾠgate ﾠvalve ﾠendowed ﾠwith ﾠmanual ﾠknife ﾠgate ﾠvalve, ﾠand ﾠ
VFD ﾠoperated ﾠRotary ﾠVane ﾠFeeder, ﾠSolid ﾠFlow ﾠmeter, ﾠAsh ﾠconditioner, ﾠWater ﾠ
line ﾠsystem ﾠfor ﾠAsh ﾠConditioner ﾠand ﾠbag ﾠfilter ﾠwith ﾠfan ﾠand ﾠplate ﾠvalve ﾠat ﾠsilo ﾠ
top. ﾠThe ﾠwater ﾠline ﾠsystem ﾠincludes ﾠone ﾠnumber ﾠactuator ﾠoperated ﾠvalve ﾠwith ﾠ
bypass ﾠarrangement ﾠat ﾠheader;; ﾠone ﾠnumber ﾠflow ﾠtransmitter, ﾠtwo ﾠnumbers ﾠ
branch ﾠisolation ﾠvalves ﾠand ﾠdirect ﾠwater ﾠfeed ﾠnozzles ﾠto ﾠthe ﾠash ﾠconditioner. ﾠ ﾠ
 ﾠ
Stage ﾠII: ﾠSilo ﾠTop ﾠBag ﾠFilters ﾠ
One ﾠnumber ﾠbag ﾠfilter ﾠis ﾠpresent ﾠon ﾠthe ﾠtop ﾠof ﾠeach ﾠsilo. ﾠIn ﾠaddition ﾠto ﾠthis, ﾠ
one ﾠmore ﾠbag ﾠfilter ﾠwith ﾠfan ﾠand ﾠplate ﾠvalve ﾠis ﾠarranged ﾠon ﾠtop ﾠof ﾠeach ﾠsilo ﾠfor ﾠ
expelling ﾠof ﾠsilo ﾠunloading ﾠsystem. ﾠSolid ﾠflow ﾠmeter ﾠand ﾠAsh ﾠconditioner ﾠare ﾠboth ﾠ arranged ﾠ with ﾠ individual ﾠ manual ﾠ damper ﾠ valves ﾠ in ﾠ their ﾠ venting ﾠ line ﾠ
connected ﾠto ﾠbag ﾠfilter. ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
For ﾠautomatic ﾠcleaning ﾠof ﾠbags, ﾠeach ﾠbag ﾠfilter ﾠis ﾠfitted ﾠwith ﾠa ﾠtimer ﾠunit. ﾠThis ﾠunit ﾠ
helps ﾠin ﾠmanaging ﾠthe ﾠwashing ﾠout ﾠsequence ﾠof ﾠBag ﾠFilters ﾠsolenoids. ﾠWhenever ﾠ
power ﾠsupply ﾠis ﾠfed ﾠto ﾠthis ﾠtimer ﾠunit, ﾠall ﾠthe ﾠsolenoids ﾠof ﾠthe ﾠBag ﾠfilter ﾠunit ﾠstart ﾠ
purging ﾠat ﾠfixed ﾠinterval ﾠof ﾠtime ﾠ(say ﾠ30 ﾠseconds) ﾠone ﾠafter ﾠthe ﾠother ﾠfor ﾠa ﾠfixed ﾠ
time ﾠ(say ﾠ100 ﾠm ﾠsec). ﾠOne ﾠnumber ﾠON/ ﾠOFF ﾠselector ﾠswitch ﾠis ﾠarranged ﾠfor ﾠthe ﾠ
Bag ﾠFilter. ﾠThis ﾠagain ﾠin ﾠturn ﾠis ﾠfitted ﾠwith ﾠa ﾠsuction ﾠfan ﾠto ﾠsuck ﾠthe ﾠdust ﾠfrom ﾠ
unloading ﾠ equipment. ﾠ This ﾠ fan ﾠ is ﾠ continuously ﾠ ON ﾠ when ﾠ the ﾠ Silo ﾠ Unloading ﾠ
system ﾠis ﾠrunning. ﾠTo ﾠdump ﾠthe ﾠentire ﾠash ﾠdust ﾠin ﾠthe ﾠbag ﾠfilter ﾠback ﾠto ﾠthe ﾠSilo, ﾠa ﾠ
cylinder ﾠoperated ﾠplate ﾠvalve ﾠis ﾠfitted ﾠbelow ﾠthe ﾠbag ﾠfilter ﾠunit. ﾠ Fluidizing ﾠpads ﾠ
with ﾠinstrument ﾠair ﾠconnection ﾠare ﾠalso ﾠprovided. ﾠPlate ﾠvalve ﾠis ﾠalso ﾠopened ﾠup ﾠ
for ﾠ10 ﾠseconds ﾠat ﾠevery ﾠ30 ﾠminute ﾠinterval. ﾠAs ﾠfluidizing ﾠsolenoid ﾠis ﾠessential, ﾠit ﾠis ﾠ
switched ﾠON ﾠ1 ﾠsecond ﾠbefore ﾠopening ﾠthe ﾠplate ﾠvalve ﾠand ﾠis ﾠturned ﾠoff ﾠafter ﾠ5 ﾠ
second. ﾠ ﾠ
 ﾠ
Stage ﾠIII: ﾠAsh ﾠConditioner ﾠwater ﾠ(ACW) ﾠPumps ﾠ
 ﾠ ﾠ ﾠ ﾠ
In ﾠ the ﾠ ash ﾠ water ﾠ tank, ﾠ three ﾠ number ﾠ of ﾠ Ash ﾠ Conditioner ﾠ water ﾠ pumps ﾠ are ﾠ
installed. ﾠAll ﾠthese ﾠthree ﾠpumps ﾠare ﾠconnected ﾠto ﾠa ﾠcommon ﾠheader. ﾠThis ﾠwater ﾠ
header ﾠis ﾠmainly ﾠused ﾠto ﾠfeed ﾠwater ﾠto ﾠwater ﾠline ﾠto ﾠ2 ﾠnos. ﾠash ﾠconditioners, ﾠ
make ﾠup ﾠwater ﾠto ﾠ2 ﾠnos. ﾠARTs, ﾠSeal ﾠwater ﾠto ﾠ4 ﾠnos. ﾠcharge ﾠpumps, ﾠinlet ﾠand ﾠ
outlet ﾠside ﾠof ﾠ3 ﾠnos. ﾠsuction ﾠstrainers ﾠand ﾠHose ﾠpump ﾠ/loop ﾠcleaning ﾠline ﾠto ﾠ2 ﾠno. ﾠ
ART ﾠloops. ﾠThese ﾠthree ﾠACW ﾠpumps ﾠare ﾠprovided ﾠwith ﾠ1 ﾠno. ﾠmanual ﾠvalve ﾠat ﾠthe ﾠ
suction ﾠside ﾠand ﾠ1 ﾠno. ﾠmotorized ﾠvalve ﾠat ﾠdischarge ﾠside ﾠof ﾠthe ﾠpump. ﾠOne ﾠno. ﾠ
pressure ﾠswitch ﾠand ﾠtransmitter ﾠis ﾠalso ﾠavailed ﾠon ﾠa ﾠcommon ﾠdischarge ﾠheader ﾠof ﾠ
the ﾠACW ﾠpumps. ﾠ ﾠ
 ﾠ
Stage ﾠIV: ﾠAgitated ﾠMixing ﾠTanks ﾠ(ART) ﾠ
For ﾠ preparation ﾠ of ﾠ ash ﾠ slurry, ﾠ two ﾠ numbers ﾠ ARTs ﾠ are ﾠ installed. ﾠ Each ﾠ ART ﾠ is ﾠ
endowed ﾠwith ﾠan ﾠagitator ﾠto ﾠfacilitate ﾠproper ﾠmix ﾠof ﾠfly ﾠash ﾠand ﾠwater ﾠto ﾠarrive ﾠat ﾠ
the ﾠright ﾠconcentration ﾠof ﾠthe ﾠhigh ﾠconcentration ﾠslurry ﾠfor ﾠdisposal. ﾠA ﾠmake ﾠup ﾠ
water ﾠfacility ﾠis ﾠalso ﾠentailed ﾠto ﾠit, ﾠto ﾠallow ﾠsudden ﾠmake ﾠup ﾠof ﾠwater ﾠdepending ﾠ
on ﾠthe ﾠworking ﾠ/ ﾠdesign ﾠcondition ﾠof ﾠthe ﾠsystem. ﾠTo ﾠmake ﾠcertain ﾠthat ﾠthere ﾠis ﾠ
absolutely ﾠcorrect ﾠconcentration ﾠof ﾠfly ﾠash ﾠmix, ﾠa ﾠcontrol ﾠloop ﾠof ﾠinstrumentation ﾠ
is ﾠprovided ﾠacross ﾠART. ﾠ1 ﾠNo. ﾠLoop ﾠPLC ﾠpanel ﾠis ﾠinstalled ﾠlocally ﾠfor ﾠputting ﾠ
together ﾠthe ﾠcontrols ﾠof ﾠloop ﾠitems ﾠof ﾠeach ﾠloop. ﾠThis ﾠPLC ﾠfurther ﾠcommunicates ﾠ
with ﾠthe ﾠmain ﾠPLC ﾠsystem ﾠfor ﾠentire ﾠsystem ﾠoperation. ﾠART ﾠis ﾠalso ﾠequipped ﾠwith ﾠ
an ﾠUltrasonic ﾠtype ﾠlevel ﾠtransmitter ﾠto ﾠmonitor ﾠthe ﾠslurry ﾠlevel ﾠin ﾠART. ﾠThe ﾠhighly ﾠ
concentrated ﾠ slurry ﾠ prepared ﾠ in ﾠ the ﾠ ART ﾠ is ﾠ pumped ﾠ through ﾠ a ﾠ charge ﾠ pump ﾠ
system ﾠto ﾠthe ﾠhigh ﾠconcentration ﾠslurry ﾠdisposal ﾠ(HCSD) ﾠpump. ﾠ ﾠ
 ﾠ
Stage ﾠV: ﾠCharge ﾠPump ﾠSystem ﾠ ﾠ
2 ﾠnos. ﾠcharge ﾠpump ﾠsystems ﾠare ﾠprovided ﾠat ﾠthe ﾠoutlet ﾠof ﾠeach ﾠART. ﾠThe ﾠmain ﾠ
purpose ﾠof ﾠthis ﾠsystem ﾠis ﾠto ﾠsee ﾠthat ﾠthe ﾠflooded ﾠsuction ﾠand ﾠfiltered ﾠslurry ﾠto ﾠHCSD ﾠpump, ﾠa ﾠcharge ﾠpump ﾠand ﾠa ﾠsuction ﾠstrainer ﾠare ﾠprovided ﾠin ﾠthe ﾠslurry ﾠ
pipe ﾠ line ﾠ between ﾠ ART ﾠ and ﾠ HCSD ﾠ pump. ﾠ The ﾠ major ﾠ advantage ﾠ of ﾠ suction ﾠ
strainer ﾠis ﾠto ﾠhave ﾠa ﾠhigh ﾠscreening ﾠarea ﾠto ﾠhave ﾠless ﾠslurry ﾠvelocity ﾠthrough ﾠthe ﾠ
filtering ﾠmesh ﾠfor ﾠlonger ﾠlife. ﾠAnother ﾠadvantage ﾠof ﾠthis ﾠis, ﾠthe ﾠstrainer ﾠhas ﾠbeen ﾠ
put ﾠin ﾠservice ﾠto ﾠdrain ﾠand ﾠrecycle ﾠthe ﾠbigger ﾠparticles ﾠfrom ﾠthe ﾠslurry ﾠfor ﾠquite ﾠ
some ﾠtime ﾠwhenever ﾠrequired. ﾠIn ﾠthe ﾠstrainer, ﾠa ﾠdrain ﾠconnection ﾠwith ﾠa ﾠvalve ﾠis ﾠ
provided ﾠto ﾠtake ﾠout ﾠbigger ﾠparticles ﾠonline ﾠfrom ﾠthe ﾠstrainer. ﾠ ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
Stage ﾠVI: ﾠHCSD ﾠPump ﾠSystem ﾠ
For ﾠ disposing ﾠ of ﾠhigh ﾠ density ﾠ of ﾠ slurry ﾠ to ﾠ the ﾠ Ash ﾠ Pond, ﾠ three ﾠ sets ﾠ of ﾠ HCSD ﾠ
pumps ﾠare ﾠprovided. ﾠThe ﾠconcentrated ﾠslurry ﾠdisposal ﾠis ﾠmade ﾠthrough ﾠthree ﾠsets ﾠ
of ﾠpipe ﾠwork ﾠcomprising ﾠof ﾠ125 ﾠNB ﾠseamless ﾠpipes ﾠup ﾠto ﾠthe ﾠash ﾠponds. ﾠThe ﾠ
HCSD ﾠPump-ﾭ1 ﾠis ﾠconnected ﾠto ﾠART-ﾭ1 ﾠthrough ﾠcharge ﾠpump ﾠsystem-ﾭ1. ﾠSimilarly, ﾠ
HCSD ﾠpump-ﾭ3 ﾠis ﾠconnected ﾠto ﾠART-ﾭ2 ﾠthrough ﾠcharge ﾠpump ﾠsystem-ﾭ4. ﾠCharge ﾠ
pump ﾠ systems-ﾭ ﾠ 2 ﾠ & ﾠ 3 ﾠ (connected ﾠ to ﾠ ART ﾠ 1 ﾠ & ﾠ 2 ﾠ respectively) ﾠ feed ﾠ to ﾠ HCSD ﾠ
pump-ﾭ2. ﾠ Any ﾠ of ﾠ the ﾠ two ﾠ pumps ﾠ can ﾠ be ﾠ run ﾠ at ﾠ a ﾠ time ﾠ to ﾠ meet ﾠ the ﾠ system ﾠ
requirement. ﾠBoth ﾠHSCD ﾠpumps ﾠcan ﾠbe ﾠfed ﾠfrom ﾠsame ﾠART ﾠalso. ﾠNo.1 ﾠpump ﾠ
PLC ﾠpanel ﾠis ﾠinstalled ﾠnear ﾠeach ﾠpump ﾠhouse ﾠfor ﾠintegrating ﾠthe ﾠcontrols ﾠof ﾠeach ﾠ
pump. ﾠThese ﾠPLC ﾠpanels ﾠin ﾠturn ﾠcommunicate ﾠwith ﾠthe ﾠmain ﾠPLC ﾠsystem ﾠfor ﾠ
entire ﾠsystem ﾠoperation. ﾠ ﾠ
 ﾠ
Thus, ﾠit ﾠcan ﾠbe ﾠsaid ﾠthat ﾠtechnology ﾠimparts ﾠmore ﾠof ﾠenergy ﾠefficiency ﾠin ﾠthe ﾠform ﾠ
of ﾠ water ﾠ conservation ﾠ and ﾠ eliminates ﾠ the ﾠ traditional ﾠ outmoded ﾠ type ﾠ of ﾠ water ﾠ
recycling ﾠfrom ﾠthe ﾠexisting ﾠAsh ﾠpond ﾠof ﾠRTPP. ﾠHowever ﾠthe ﾠdisposal ﾠis ﾠmade ﾠto ﾠ
existing ﾠAsh ﾠpond ﾠvia ﾠdistribution ﾠpiping ﾠand ﾠdischarge ﾠthrough ﾠblinds/through ﾠ
flanges ﾠlocated ﾠat ﾠsuitable ﾠintervals. ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ ﾠCASE ﾠSTUDY ﾠ3: ﾠ ﾠSetting ﾠa ﾠmile ﾠstone ﾠthrough ﾠEffluent ﾠTreatment ﾠPlant ﾠand ﾠ
Recycling ﾠSystem: ﾠRTPP-ﾭ ﾠ ﾠ ﾠStage ﾠII-ﾭ ﾠUnit ﾠ3 ﾠand ﾠ4 ﾠ ﾠ ﾠ
 ﾠ
Huge ﾠamount ﾠof ﾠfossil ﾠfuels ﾠlike ﾠcoal, ﾠoil ﾠand ﾠgas ﾠare ﾠburnt ﾠin ﾠpower ﾠstations ﾠto ﾠ
heat ﾠ up ﾠ water, ﾠ to ﾠ produce ﾠ steam ﾠ which ﾠ further ﾠ runs ﾠ the ﾠ turbines ﾠ to ﾠ produce ﾠ
electricity. ﾠIn ﾠthe ﾠprocess ﾠhuge ﾠeffluents ﾠare ﾠtransmitted ﾠfrom ﾠthe ﾠpower ﾠplants. ﾠ
Judicious ﾠmanagement ﾠof ﾠthese ﾠmain ﾠsources ﾠof ﾠeffluents ﾠin ﾠthe ﾠpower ﾠplant, ﾠ
have ﾠbeen ﾠconsidered ﾠfor ﾠtreatment. ﾠThe ﾠmain ﾠeffluents ﾠthat ﾠcan ﾠbe ﾠlisted ﾠare ﾠas ﾠ
follows: ﾠ
 ﾠ Oily ﾠwater ﾠfrom ﾠfuel ﾠoil ﾠarea ﾠ
 ﾠ Wash ﾠwater ﾠfrom ﾠThomas ﾠGagne-ﾭHall ﾠ ﾠ
 ﾠ Effluents ﾠfrom ﾠtransformer ﾠyard ﾠarea ﾠ
 ﾠ Boiler ﾠBlow ﾠdown ﾠand ﾠAssociated ﾠeffluents ﾠ
 ﾠ Boiler ﾠarea ﾠoily ﾠeffluents ﾠ
 ﾠ Sludge ﾠfrom ﾠpre-ﾭtreatment ﾠplant ﾠ
 ﾠ DM ﾠplant ﾠregeneration ﾠwaste ﾠ
 ﾠ Side ﾠStream ﾠFilter ﾠBack ﾠwash ﾠ
 ﾠ Cooling ﾠtower ﾠblow ﾠdown ﾠ
 ﾠ Coal ﾠHandling ﾠplant ﾠEffluents ﾠ ﾠ Ash ﾠsilo ﾠarea ﾠeffluent ﾠ
 ﾠ Remote ﾠAsh ﾠSilo ﾠarea ﾠeffluent ﾠ
 ﾠ
(1) ﾠWaste ﾠoil ﾠfrom ﾠthe ﾠfuel ﾠoil ﾠpump ﾠhouse ﾠis ﾠcollected ﾠin ﾠexisting ﾠlocal ﾠsump. ﾠ
This ﾠeffluent ﾠshall ﾠbe ﾠpumped ﾠby ﾠexisting ﾠpumps ﾠto ﾠan ﾠoil ﾠwater ﾠseparator ﾠ
(API ﾠdesign) ﾠfor ﾠtreatment ﾠ.The ﾠseparated ﾠoil ﾠin ﾠdrums ﾠwill ﾠbe ﾠcollected ﾠfor ﾠ
reuse ﾠ suitably. ﾠ Clear ﾠ water ﾠ shall ﾠ be ﾠ pumped ﾠ to ﾠ the ﾠ Circulating ﾠ Moving ﾠ
Bed. ﾠ ﾠ
 ﾠ
(2) ﾠAnother ﾠeffluent ﾠi.e. ﾠthe ﾠwash ﾠwater ﾠfrom ﾠTG ﾠhall ﾠwashing ﾠfrom ﾠstage ﾠ1 ﾠ
and ﾠ2 ﾠshall ﾠbe ﾠcollected ﾠthrough ﾠdrain ﾠchannels ﾠin ﾠa ﾠcollection ﾠsump ﾠlocated ﾠ
outside ﾠTG ﾠbuilding ﾠtowards ﾠsouth. ﾠThis ﾠwater ﾠcontains ﾠoil ﾠ(maximum ﾠparts ﾠ
per ﾠmillion). ﾠThe ﾠestimated ﾠflow ﾠof ﾠthis ﾠeffluent ﾠis ﾠat ﾠ5 ﾠm
3/hr. ﾠThe ﾠoily ﾠwater ﾠ
collected ﾠ in ﾠ the ﾠ sump ﾠ will ﾠ be ﾠ pumped ﾠ using ﾠ 2 ﾠ x ﾠ 100 ﾠ percent ﾠ duty ﾠ screw ﾠ
pumps ﾠand ﾠbe ﾠtreated ﾠin ﾠa ﾠChemical ﾠProcess ﾠIndustries ﾠ(CPI) ﾠtype ﾠoil ﾠwater ﾠ
separator. ﾠClear ﾠwater ﾠfrom ﾠCPI ﾠwill ﾠflow ﾠthrough ﾠpipes ﾠto ﾠboiler ﾠblow ﾠdown ﾠ
collection ﾠsump ﾠby ﾠgravity. ﾠSludge ﾠwill ﾠbe ﾠmanually ﾠdisposed ﾠby ﾠAPGENCO ﾠin ﾠ
environment ﾠfriendly ﾠmanner. ﾠ
 ﾠ
(3) ﾠThe ﾠeffluents ﾠgenerated ﾠfrom ﾠthe ﾠtransformer ﾠyard ﾠarea ﾠoccur ﾠin ﾠthe ﾠcase ﾠ
of ﾠfire. ﾠHence ﾠwater ﾠspray ﾠis ﾠnecessary ﾠand ﾠthere ﾠis ﾠhuge ﾠloss ﾠof ﾠcontainment ﾠ
of ﾠoil ﾠfrom ﾠtransformer. ﾠFor ﾠcollecting ﾠthis ﾠoil ﾠcommon ﾠoil ﾠpits ﾠare ﾠprovided ﾠas ﾠ
per ﾠTAC ﾠrequirements. ﾠThe ﾠcollected ﾠoil ﾠis ﾠtraditionally ﾠpumped ﾠin ﾠto ﾠdrums. ﾠ
Some ﾠ residual ﾠ oil ﾠ is ﾠ not ﾠ recoverable ﾠ and ﾠ this ﾠ left ﾠ out ﾠ oily ﾠ water ﾠ needs ﾠ
treatment ﾠbefore ﾠdisposal. ﾠThis ﾠeffluent ﾠwill ﾠbe ﾠtreated ﾠby ﾠpassing ﾠthis ﾠeffluent ﾠ
through ﾠCPI ﾠseparator. ﾠSuch ﾠphenomenon ﾠis ﾠvery ﾠuncommon ﾠand ﾠtherefore ﾠ
no ﾠin-ﾭsitu ﾠinstalled ﾠpump ﾠis ﾠplanned ﾠfor. ﾠTwo ﾠscrew ﾠpumps ﾠwill ﾠbe ﾠsupplied ﾠ
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from ﾠthe ﾠtransformer ﾠyard ﾠcommon ﾠoil ﾠpit ﾠup ﾠto ﾠthe ﾠinlet ﾠof ﾠthe ﾠCPI ﾠshall ﾠbe ﾠ
provided. ﾠIn ﾠcase ﾠof ﾠrequirement ﾠone ﾠpump ﾠcan ﾠbe ﾠused ﾠto ﾠserve ﾠthe ﾠpurpose. ﾠ
For ﾠfacilitating, ﾠinstallation ﾠof ﾠthe ﾠscrew ﾠpump ﾠin ﾠcase ﾠof ﾠnecessity, ﾠa ﾠdry ﾠsump ﾠ
each ﾠoutside ﾠeach ﾠretention ﾠoil ﾠpits ﾠfor ﾠstage ﾠ-ﾭ2. ﾠA ﾠsuction ﾠpipe ﾠfor ﾠthe ﾠscrew ﾠ
pump ﾠshall ﾠbe ﾠentrenched ﾠduring ﾠthe ﾠconstruction ﾠof ﾠthe ﾠoil ﾠpit. ﾠThis ﾠsuction ﾠ
pipe ﾠwill ﾠbe ﾠendowed ﾠwith ﾠa ﾠsluice ﾠvalve ﾠand ﾠa ﾠblank ﾠflange. ﾠ
 ﾠ
 ﾠ(4) ﾠThe ﾠother ﾠeffluents ﾠfrom ﾠboiler ﾠblow ﾠdown ﾠfrom ﾠstage ﾠ±I ﾠand ﾠstage-ﾭII ﾠwill ﾠ
be ﾠchannelised ﾠthrough ﾠone ﾠcommon ﾠtrench. ﾠThe ﾠtrench ﾠthat ﾠwill ﾠtake ﾠcarry ﾠ
boiler ﾠblow ﾠdown ﾠwill ﾠalso ﾠreceive ﾠeffluents ﾠnamely ﾠIBD ﾠand ﾠboiler ﾠbottom ﾠash ﾠ
seal ﾠ trough ﾠ over ﾠ flow. ﾠ This ﾠ combined ﾠ effluent ﾠ will ﾠ be ﾠ accumulated ﾠ in ﾠ a ﾠ
separate ﾠsump. ﾠThis ﾠeffluent ﾠwill ﾠbe ﾠpumped ﾠdirectly ﾠto ﾠthe ﾠCentral ﾠMonitoring ﾠ
Basin ﾠ(CMB) ﾠenvisaged ﾠas ﾠan ﾠequalization ﾠbasin ﾠfrom ﾠwhere ﾠtreated ﾠeffluent ﾠ
will ﾠbe ﾠreused/disposed ﾠoff. ﾠA ﾠtee-ﾭoff ﾠline ﾠwith ﾠvalve ﾠwill ﾠbe ﾠmade ﾠavailable ﾠfor ﾠ
sending ﾠthis ﾠeffluent ﾠvia ﾠa ﾠlamella ﾠClarifier ﾠconceived ﾠfor ﾠtreating ﾠother ﾠregular ﾠ
effluents ﾠpolluted ﾠprincipally ﾠwith ﾠsuspended ﾠsolids. ﾠ ﾠ ﾠThe ﾠtotal ﾠflow ﾠof ﾠthis ﾠ
stream ﾠis ﾠestimated ﾠas ﾠ50 ﾠm
3/hr. ﾠ ﾠ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floor ﾠwashing ﾠin ﾠboiler ﾠarea ﾠand ﾠoil ﾠleakages ﾠfrom ﾠoil ﾠburners ﾠetc ﾠmay ﾠenclose ﾠ
suspended ﾠsolids ﾠup ﾠto ﾠ200 ﾠppm. ﾠIn ﾠaddition ﾠto ﾠthis, ﾠit ﾠalso ﾠcontains ﾠoil ﾠand ﾠ
grease ﾠup ﾠto ﾠ200 ﾠppm. ﾠThis ﾠeffluent ﾠwill ﾠbe ﾠcollected ﾠin ﾠa ﾠseparate ﾠoily ﾠeffluent ﾠ
sump ﾠand ﾠthen ﾠpumped ﾠto ﾠthe ﾠsame ﾠCPI ﾠseparator ﾠabove ﾠfor ﾠprimary ﾠremoval ﾠ
of ﾠoil ﾠand ﾠsecondary ﾠsuspended ﾠsolids. ﾠThe ﾠaverage ﾠflow ﾠrate ﾠof ﾠthe ﾠstream ﾠ
shall ﾠbe ﾠ10 ﾠm
3 ﾠ ﾠ/hr. ﾠ ﾠ
 ﾠ
(6) ﾠThe ﾠeffluent ﾠin ﾠthe ﾠform ﾠof ﾠsludge ﾠfrom ﾠStage ﾠ±I ﾠclarifier ﾠsludge ﾠsump ﾠshall ﾠ
be ﾠpumped ﾠby ﾠexisting ﾠpumps ﾠto ﾠa ﾠcommon ﾠcollection ﾠsump ﾠ1 ﾠenvisaged ﾠto ﾠ
be ﾠlocated ﾠin ﾠStage-ﾭI ﾠWTP ﾠarea. ﾠFilter ﾠbackwash ﾠwater ﾠfrom ﾠStage-ﾭI ﾠfilters ﾠ
shall ﾠalso ﾠbe ﾠbrought ﾠto ﾠthis ﾠsump ﾠusing ﾠgravity ﾠpipe. ﾠThe ﾠremaining ﾠsludge ﾠ
from ﾠ Stage-ﾭ ﾠ II ﾠ clarifier ﾠ sludge ﾠ pump ﾠ will ﾠ be ﾠ brought ﾠ in ﾠ to ﾠ the ﾠ common ﾠ
collection ﾠsump-ﾭ1 ﾠby ﾠextending ﾠthe ﾠstage ﾠII ﾠsludge ﾠpump ﾠdischarge ﾠline ﾠonly. ﾠ
All ﾠthe ﾠeffluent ﾠcollected ﾠin ﾠthis ﾠsump ﾠshall ﾠbe ﾠpumped ﾠto ﾠthe ﾠexisting ﾠAsh ﾠ
Slurry ﾠPump ﾠHouse. ﾠ ﾠ
 ﾠ
(7) ﾠThe ﾠeffluent ﾠfrom ﾠthe ﾠneutralization ﾠpit ﾠof ﾠthe ﾠDM ﾠplant ﾠwill ﾠbe ﾠpumped ﾠto ﾠ
the ﾠ common ﾠ collection ﾠ sump-ﾭ1 ﾠ indicated ﾠ under ﾠ using ﾠ existing ﾠ pumps. ﾠ The ﾠ
average ﾠflow ﾠrate ﾠshall ﾠbe ﾠ10 ﾠm
3/hr. ﾠIn ﾠthis ﾠregard, ﾠessential ﾠextension ﾠof ﾠthe ﾠ
discharge ﾠpipeline ﾠwill ﾠbe ﾠprovided. ﾠ
 ﾠ
(8) ﾠThe ﾠback ﾠwash ﾠwater ﾠwill ﾠbe ﾠcollected ﾠin ﾠa ﾠsump ﾠdefined ﾠas ﾠBack ﾠwash ﾠ
Sump. ﾠThis ﾠeffluent ﾠmay ﾠcontain ﾠsuspended ﾠsolids ﾠ(max ﾠ500 ﾠppm). ﾠ2 ﾠx ﾠ100 ﾠ
percent ﾠduty ﾠpumps ﾠare ﾠendowed ﾠwith ﾠto ﾠfeed ﾠthis ﾠeffluent ﾠto ﾠLamella ﾠclarifier ﾠ
inlet. ﾠClarified ﾠwater ﾠwill ﾠflow ﾠto ﾠCMB ﾠby ﾠgravity. ﾠ
 ﾠ
(9) ﾠThe ﾠexcess ﾠblow ﾠdown ﾠfrom ﾠthe ﾠcooling ﾠtower ﾠof ﾠStage ﾠ±II ﾠand ﾠintermittent ﾠ
blow ﾠdown ﾠfrom ﾠthe ﾠcooling ﾠtower ﾠof ﾠStage-ﾭ ﾠI ﾠshall ﾠbe ﾠdirectly ﾠtaken ﾠto ﾠthe ﾠ
Lamella ﾠClarifier ﾠby ﾠtaking ﾠtap ﾠoff ﾠconnection ﾠfrom ﾠthe ﾠCW ﾠreturn ﾠheaders. ﾠ
Butterfly ﾠvalves ﾠand ﾠpiping ﾠfrom ﾠCW ﾠreturn ﾠhanders ﾠto ﾠthe ﾠLamella ﾠClarifier ﾠis ﾠ
included ﾠin ﾠETP ﾠscope. ﾠ ﾠ
 ﾠ
(10) ﾠThe ﾠexcess ﾠwater ﾠfrom ﾠDust ﾠsuppression ﾠin ﾠcrushed ﾠcoal ﾠpipe ﾠareas ﾠshall ﾠ
be ﾠdrained ﾠby ﾠnatural ﾠslope ﾠto ﾠgarland ﾠdrain ﾠto ﾠbe ﾠembedded ﾠ ﾠ ﾠaround ﾠthe ﾠ
coal ﾠ stockpile. ﾠ The ﾠ drain ﾠ shall ﾠ be ﾠ led ﾠ to ﾠ twin ﾠ coal ﾠ settling ﾠ ponds ﾠ (One ﾠ
operating ﾠand ﾠother ﾠStand-ﾭ ﾠby) ﾠ,W¶V ﾠvery ﾠuncommon, ﾠthat ﾠduring ﾠrainy ﾠseason, ﾠ
heavy ﾠrainfall ﾠwill ﾠflush ﾠout ﾠall ﾠthe ﾠeffluent ﾠthrough ﾠgarland ﾠdrains. ﾠOverflow ﾠ
water ﾠfrom ﾠsettling ﾠponds ﾠshall ﾠbe ﾠcollected ﾠin ﾠa ﾠsettling ﾠpond ﾠoutfall ﾠsump ﾠ
and ﾠmay ﾠbe ﾠagain ﾠused ﾠfor ﾠdust ﾠsuppression. ﾠExcess ﾠwater ﾠin ﾠcase ﾠof ﾠrainfall ﾠ
shall ﾠbe ﾠrouted ﾠto ﾠstorm ﾠwater ﾠdrain. ﾠThe ﾠeffluents ﾠgathered ﾠ ﾠ ﾠdue ﾠto ﾠdust ﾠ
suppression ﾠin ﾠwagon ﾠtipplers ﾠfrom ﾠthe ﾠexisting ﾠsump ﾠand ﾠpumps ﾠshall ﾠbe ﾠ
collected ﾠin ﾠa ﾠnew ﾠlocal ﾠsump ﾠand ﾠsubsequently ﾠshall ﾠbe ﾠpumped ﾠto ﾠCHP ﾠ
garland ﾠdrains ﾠfor ﾠauxiliary ﾠsettling ﾠin ﾠsettling ﾠponds. ﾠ
 ﾠ(11) ﾠThe ﾠash ﾠsilo ﾠarea ﾠof ﾠStage ﾠI ﾠand ﾠStage ﾠII ﾠare ﾠlocated ﾠin ﾠthe ﾠnear ﾠby ﾠ
vicinity. ﾠTwo ﾠpits ﾠalready ﾠexist ﾠin ﾠStage-ﾭI ﾠwith ﾠindividual ﾠjet ﾠpumps ﾠto ﾠforward ﾠ
ash ﾠslurry ﾠby ﾠwashing ﾠto ﾠash ﾠhandling ﾠplant. ﾠEffluents ﾠfrom ﾠstage ﾠ-ﾭ2 ﾠshall ﾠalso ﾠ
be ﾠrouted ﾠto ﾠthese ﾠpits ﾠfor ﾠdisposal ﾠin ﾠsimilar ﾠmanner ﾠas ﾠof ﾠStage ﾠ±I. ﾠ ﾠ
 ﾠ
(12) ﾠThe ﾠwash ﾠwater ﾠfrom ﾠremote ﾠash ﾠsilo ﾠarea ﾠshall ﾠbe ﾠdrained ﾠto ﾠa ﾠnew ﾠlocal ﾠ
sump ﾠand ﾠthere ﾠfrom ﾠit ﾠwill ﾠbe ﾠpumped ﾠto ﾠthe ﾠsludge ﾠpump ﾠof ﾠlamella ﾠclarifier ﾠ
for ﾠfurther ﾠdisposal ﾠin ﾠash ﾠhandling ﾠplant. ﾠ ﾠ
 ﾠ
(13) ﾠSuitable ﾠTSS ﾠremoval ﾠfacility ﾠsuch ﾠas ﾠLamella ﾠclarifier ﾠor ﾠtube ﾠsettlers ﾠ
(150 ﾠm
3/hr) ﾠshall ﾠbe ﾠprovided. ﾠClear ﾠwater ﾠfrom ﾠlamella ﾠclarifier/ ﾠtube ﾠsettlers ﾠ
shall ﾠbe ﾠled ﾠto ﾠCMB ﾠgravity. ﾠAlum/lime ﾠdosing ﾠsystem ﾠis ﾠalso ﾠendowed ﾠas ﾠ
applicable ﾠfor ﾠproper ﾠsettling ﾠand ﾠPH ﾠcorrection. ﾠThe ﾠsludge ﾠfrom ﾠthe ﾠLamella ﾠ
Clarifier ﾠwill ﾠbe ﾠpumped ﾠto ﾠthe ﾠash ﾠslurry ﾠpump ﾠhouse. ﾠ
 ﾠ
(14) ﾠThe ﾠbasin ﾠwill ﾠbe ﾠin ﾠtwo ﾠcompartments. ﾠEach ﾠcompartment ﾠwill ﾠbe ﾠsized ﾠ
for ﾠatleast ﾠ90 ﾠminutes ﾠcontinuous ﾠinflow. ﾠ2 ﾠx ﾠ100 ﾠpercent ﾠcapacity ﾠpumps ﾠwill ﾠ
be ﾠ provided ﾠ for ﾠ dewatering ﾠ the ﾠ CMB. ﾠ CMB ﾠ discharge ﾠ will ﾠ be ﾠ used ﾠ for ﾠ
horticulture/ ﾠcoal ﾠdust ﾠsuppression/ash ﾠhandling ﾠplant ﾠmake ﾠup ﾠwithin ﾠplant ﾠ
boundary. ﾠExcess ﾠwater ﾠshall ﾠbe ﾠdrained ﾠto ﾠthe ﾠnearest ﾠdrain ﾠchannel ﾠfor ﾠfinal ﾠ
disposition ﾠto ﾠKallamalla ﾠVagu. ﾠAcid ﾠdosing ﾠsystem ﾠshall ﾠbe ﾠprovided ﾠfor ﾠPH ﾠ
correction ﾠand ﾠa ﾠPH ﾠmeter ﾠis ﾠinstalled ﾠat ﾠdischarge ﾠline ﾠto ﾠmonitor ﾠit. ﾠ ﾠ ﾠ
 ﾠ
Performance ﾠAssessment ﾠof ﾠKinnersani ﾠDam ﾠdue ﾠto ﾠclimate ﾠVariability ﾠ
(Monsoon ﾠFluctuations): ﾠ ﾠDuring ﾠProspective ﾠand ﾠLean ﾠmonths ﾠof ﾠa ﾠyear ﾠ ﾠ
 ﾠ
Capacity ﾠat ﾠFRL ﾠ± ﾠ8400 ﾠMCFT;; ﾠFull ﾠReservoir ﾠLevel: ﾠ407 ﾠ
For ﾠthe ﾠyear ﾠ2005-ﾭ06: ﾠRainy ﾠand ﾠwinter ﾠseason: ﾠ(Storage ﾠcapacity ﾠvarying ﾠ
between ﾠ6695 ﾠMCFT ﾠto ﾠ7910 ﾠMCFT) ﾠ.Reservoir ﾠlevels ﾠwere ﾠmaintained ﾠat ﾠ
405. ﾠ
 ﾠ




Level ﾠ ﾠ ﾠ
Production ﾠ
of ﾠ Electricity ﾠ
(MU) ﾠ
July ﾠ 6695 ﾠ 407 ﾠ 413.49 ﾠ
August ﾠ ﾠ 6695 ﾠ 407 ﾠ 435.35 ﾠ
September ﾠ ﾠ 6695 ﾠ 407 ﾠ 458.37 ﾠ
October ﾠ ﾠ 6695 ﾠ 407 ﾠ 429.33 ﾠ
November ﾠ ﾠ 6695 ﾠ 407 ﾠ 433.7 ﾠ
December ﾠ ﾠ 6695 ﾠ 407 ﾠ 234.26 ﾠ
January ﾠ ﾠ 6695 ﾠ 407 ﾠ 231.73 ﾠ
February ﾠ 7910 ﾠ 407 ﾠ 308.93 ﾠ
MCFT ﾠ ﾠ ﾠMarch ﾠ ﾠ 5537 ﾠ to ﾠ
4290 ﾠ
MCFT ﾠ ﾠ
407 ﾠ 89.2 ﾠ
April ﾠ ﾠ ﾠ 5537 ﾠ to ﾠ
4290 ﾠ
MCFT ﾠ ﾠ
407 ﾠ 92.07 ﾠ
May ﾠ ﾠ ﾠ 5537 ﾠ to ﾠ
4290 ﾠ
MCFT ﾠ ﾠ
407 ﾠ 71.02 ﾠ
 ﾠ
The ﾠwater ﾠshortage ﾠproblem ﾠcan ﾠbe ﾠtackled ﾠthrough ﾠthe ﾠfollowing ﾠcounteracting ﾠ
measures: ﾠ
 ﾠ Water ﾠ supply ﾠ to ﾠ M/s ﾠ Navabharath ﾠ Ferro ﾠ Alloys ﾠ and ﾠ silk ﾠ is ﾠ to ﾠ be ﾠ
disconnected ﾠas ﾠper ﾠthe ﾠnotices ﾠissued ﾠto ﾠthem. ﾠ
 ﾠ Annual ﾠEvaporation ﾠlosses: ﾠ0.829 ﾠto ﾠ1.61 ﾠTMC ﾠduring ﾠthe ﾠperiod ﾠ(1970-ﾭ71 ﾠ
to ﾠ2007-ﾭ08). ﾠThe ﾠLeakages ﾠthrough ﾠConstruction ﾠsluices ﾠin ﾠTMC: ﾠ0.584 ﾠto ﾠ
2.2 ﾠ TMC. ﾠ In ﾠ lieu ﾠ of ﾠ this, ﾠ the ﾠ precious ﾠ natural ﾠ resource ﾠ water ﾠ is ﾠ to ﾠ be ﾠ
judiciously ﾠutilized ﾠbesides ﾠminimizing ﾠall ﾠleakages ﾠand ﾠwastages. ﾠ
 ﾠ Water ﾠis ﾠto ﾠbe ﾠpumped ﾠfrom ﾠthe ﾠGodavari ﾠriver ﾠbasin ﾠnear ﾠBhadrachalam. ﾠ
 ﾠ
Therefore ﾠthe ﾠavailable ﾠwater ﾠin ﾠthe ﾠGodavari ﾠriver ﾠbasin ﾠi.e. ﾠthrough ﾠdischarge, ﾠ
depths ﾠetc ﾠare ﾠto ﾠbe ﾠobtained ﾠfrom ﾠCWC ﾠto ﾠstudy ﾠthe ﾠfeasibilities ﾠof ﾠpumping ﾠof ﾠ
water. ﾠIt ﾠis ﾠalso ﾠstated ﾠthat ﾠthe ﾠminimum ﾠflow ﾠof ﾠ300 ﾠcusecs ﾠdischarge ﾠand ﾠ2 ﾠfeet ﾠ
depth ﾠof ﾠwater ﾠis ﾠalways ﾠavailable ﾠduring ﾠall ﾠmonths ﾠduring ﾠthe ﾠyear ﾠof ﾠ2009. ﾠIt ﾠis ﾠ
therefore ﾠunder ﾠreview ﾠ whether ﾠthe ﾠdischarge ﾠand ﾠdepths ﾠof ﾠflow ﾠin ﾠGodavari ﾠ
river ﾠbasin ﾠat ﾠBhadrachalam ﾠenables ﾠto ﾠstudy ﾠthe ﾠfeasibility ﾠof ﾠpumping. ﾠ ﾠ ﾠ ﾠ
 ﾠ
Case ﾠ Study ﾠ 5: ﾠ Water ﾠ Management ﾠ in ﾠ Rayalaseema ﾠ Thermal ﾠ Power ﾠ Station: ﾠ
Role ﾠof ﾠMylavaram ﾠReservoir ﾠ
 ﾠ
For ﾠthe ﾠRayalaseema ﾠThermal ﾠPower ﾠProject, ﾠthe ﾠGovernment ﾠdecided ﾠto ﾠsupply ﾠ
40 ﾠcusecs ﾠof ﾠwater ﾠfrom ﾠMylavaram ﾠreservoir ﾠthrough ﾠout ﾠthe ﾠyear ﾠtotaling ﾠto ﾠ1.3 ﾠ
TMC ﾠ at ﾠ Muddanur ﾠ on ﾠ priority ﾠ basis ﾠ for ﾠ the ﾠ betterment ﾠ of ﾠ backward ﾠ areas ﾠ
Rayalaseema. ﾠ ﾠ
 ﾠ
The ﾠMylavaram ﾠreservoir ﾠis ﾠintended ﾠto ﾠsupply ﾠwater ﾠto ﾠan ﾠextent ﾠof ﾠ75000 ﾠacres ﾠ
of ﾠirrigation ﾠdry ﾠcrops. ﾠThe ﾠreservoir ﾠapart ﾠfrom ﾠthis ﾠis ﾠalso ﾠcatering ﾠto ﾠthe ﾠdrinking ﾠ
water ﾠneeds ﾠacross ﾠthe ﾠriver. ﾠWith ﾠrespect ﾠto ﾠRTPP, ﾠnearly ﾠ1.30 ﾠTMC ﾠof ﾠwater ﾠ
has ﾠ been ﾠ allocated ﾠ for ﾠ power ﾠ generation. ﾠ The ﾠ reservoir ﾠ has ﾠ received ﾠ surplus ﾠ
water ﾠmostly ﾠin ﾠthe ﾠmonth ﾠof ﾠJune ﾠand ﾠSeptember ﾠ2007 ﾠto ﾠthe ﾠlevel ﾠof ﾠ9.2 ﾠTMC. ﾠ
The ﾠ State ﾠ Government ﾠ authorities ﾠ have ﾠ prioritized ﾠ to ﾠ deplete ﾠ the ﾠ reservoir ﾠ in ﾠ
order ﾠto ﾠstart ﾠthe ﾠconstruction ﾠof ﾠGandikota ﾠdam ﾠthat ﾠwas ﾠunder ﾠsubmersion ﾠof ﾠ
Mylavaram ﾠ back ﾠ waters. ﾠ As ﾠ per ﾠ the ﾠ instructions ﾠ of ﾠ Government ﾠ the ﾠ water ﾠ is ﾠ
depleted ﾠ and ﾠ nearly ﾠ 1.30 ﾠ TMC ﾠ of ﾠ water ﾠ has ﾠ been ﾠ exclusively ﾠ kept ﾠ for ﾠ RTPP ﾠ
power ﾠgeneration ﾠand ﾠevaporation ﾠlosses. ﾠA ﾠmeager ﾠquantity ﾠof ﾠ9.00 ﾠMCFT ﾠof ﾠ
water ﾠhas ﾠbeen ﾠreleased ﾠtowards ﾠirrigation ﾠpurpose ﾠfor ﾠthe ﾠmonth ﾠof ﾠMarch ﾠ2008. ﾠFor ﾠinstance ﾠthe ﾠRTPP ﾠconsumption ﾠon ﾠ8/7/2008 ﾠis ﾠ0.945 ﾠTMC ﾠ(that ﾠincludes ﾠ
evaporation ﾠlosses) ﾠthat ﾠis ﾠfrom ﾠ1/2008 ﾠto ﾠ8/7/2008 ﾠand ﾠstill ﾠthere ﾠis ﾠ0.492 ﾠTMC ﾠ
(1888.510) ﾠ water ﾠ is ﾠ available ﾠ in ﾠ the ﾠ reservoir ﾠ as ﾠ on ﾠ today. ﾠ These ﾠ including ﾠ
evaporation ﾠlosses, ﾠthe ﾠRTPP ﾠwater ﾠconsumption ﾠis ﾠlowest ﾠat ﾠ60.29 ﾠMCFT ﾠin ﾠ
January ﾠ2008 ﾠand ﾠthe ﾠhighest ﾠevaporation ﾠlosses ﾠwere ﾠrecorded ﾠto ﾠthe ﾠlevel ﾠof ﾠ
98 ﾠMCFT ﾠin ﾠthe ﾠmonth ﾠof ﾠ5/2008. ﾠIt ﾠcan ﾠalso ﾠbe ﾠnotified ﾠthat ﾠthe ﾠwithdrawals ﾠalso ﾠ
raised ﾠfrom ﾠ24 ﾠcusecs ﾠto ﾠ40 ﾠcusecs ﾠin ﾠthe ﾠmonth ﾠof ﾠMay/2008 ﾠand ﾠnow ﾠit ﾠhas ﾠ
come ﾠdown ﾠto ﾠ33 ﾠcusecs. ﾠDue ﾠto ﾠsudden ﾠincrease ﾠin ﾠthe ﾠwater ﾠdrawals ﾠby ﾠ13 ﾠ
cusecs ﾠin ﾠthe ﾠmonth ﾠof ﾠMay/2008, ﾠit ﾠwas ﾠinformed ﾠto ﾠthe ﾠRTPP ﾠauthorities ﾠfor ﾠthe ﾠ
installation ﾠ of ﾠ lifting ﾠ arrangement ﾠ in ﾠ order ﾠ to ﾠ with ﾠ draw ﾠ required ﾠ water ﾠ of ﾠ 33 ﾠ
cusecs. ﾠ ﾠ ﾠ ﾠ
 ﾠ
Due ﾠto ﾠsudden ﾠincrease ﾠin ﾠthe ﾠwater ﾠwithdrawals ﾠby ﾠ13 ﾠcusecs ﾠin ﾠthe ﾠmonth ﾠof ﾠ
May/2008, ﾠit ﾠwas ﾠinformed ﾠto ﾠthe ﾠRTPP ﾠauthorities ﾠfor ﾠthe ﾠinstallation ﾠof ﾠlifting ﾠ
arrangement ﾠin ﾠorder ﾠto ﾠwithdraw ﾠrequired ﾠwater ﾠof ﾠ33 ﾠcusecs. ﾠIn ﾠaddition ﾠto ﾠthis, ﾠ
at ﾠthe ﾠrate ﾠof ﾠ20 ﾠcusecs/day ﾠwater ﾠsupply ﾠwould ﾠbe ﾠensured ﾠup ﾠto ﾠ20/7/2008 ﾠby ﾠ
gravity ﾠ flow. ﾠ On ﾠ August ﾠ 2008, ﾠ there ﾠ was ﾠ lifting ﾠ of ﾠ water. ﾠ This ﾠ kind ﾠ of ﾠ lift ﾠ
arrangement ﾠ enabled ﾠ to ﾠ lift ﾠ about ﾠ 18 ﾠ to ﾠ 20 ﾠ cusecs ﾠ only. ﾠ Additional ﾠ lift ﾠ
arrangements ﾠare ﾠconsidered ﾠprerequisite ﾠto ﾠlift ﾠ33 ﾠcusecs ﾠof ﾠwater. ﾠ ﾠ
 ﾠ
 ﾠ Apart ﾠ from ﾠ the ﾠ self-ﾭ\LHOG IURP WKH FDWFKPHQW¶V DUHD WKHUH KDV EHHQ D
share ﾠof ﾠ4 ﾠTMC ﾠfrom ﾠthe ﾠTungabhadra ﾠBoard. ﾠAt ﾠthe ﾠend ﾠit ﾠcan ﾠbe ﾠsaid ﾠthat ﾠin ﾠthe ﾠ
last ﾠ10 ﾠyears ﾠperiod ﾠwater ﾠreleased ﾠfrom ﾠMPR ﾠDam ﾠfor ﾠthe ﾠyear ﾠ2006-ﾭ07. ﾠAgainst ﾠ
this, ﾠ3280 ﾠTMC ﾠwater ﾠreleased ﾠat ﾠMPR ﾠonly ﾠ0.40 ﾠTMC ﾠwater ﾠwas ﾠable ﾠto ﾠbe ﾠ
recovered ﾠat ﾠMylavaram ﾠReservoir ﾠDam. ﾠ ﾠ
 ﾠ
 ﾠ
The ﾠhydraulic ﾠparticulars ﾠof ﾠthe ﾠdam ﾠare ﾠseen ﾠin ﾠappendix ﾠtable ﾠ8.2. ﾠIn ﾠcase ﾠof ﾠ
Mylavaram ﾠreservoir ﾠthe ﾠtotal ﾠcatchment ﾠof ﾠthe ﾠriver ﾠis ﾠ19197 ﾠsquare ﾠmiles ﾠwith ﾠ
its ﾠ width ﾠ of ﾠ 365.70 ﾠ meters. ﾠ The ﾠ maximum ﾠ height ﾠ of ﾠ the ﾠ earth ﾠ dam ﾠ is ﾠ 24.30 ﾠ
meters. ﾠThe ﾠgross ﾠstorage ﾠat ﾠFRL ﾠis ﾠ283.00 ﾠMcum ﾠor ﾠ9.965 ﾠTMC, ﾠbut ﾠthis ﾠis ﾠnot ﾠ
commensurate ﾠwith ﾠits ﾠlive ﾠstorage ﾠthat ﾠis ﾠ254.00 ﾠMcum. ﾠThe ﾠentire ﾠwater ﾠspread ﾠ
at ﾠFRL ﾠis ﾠ41 ﾠsq ﾠmiles. ﾠThe ﾠminimum ﾠdrawn ﾠdown ﾠlevel ﾠis ﾠ190.50 ﾠM ﾠand ﾠits ﾠdead ﾠ
VWRUDJHOHYHOLV07KHUHDUHQHDUO\QR¶VVSLOOJDWHVZLWKDVL]HRI
M ﾠx8.65 ﾠM ﾠand ﾠthe ﾠlength ﾠof ﾠspill ﾠway ﾠis ﾠ195.10 ﾠM. ﾠThe ﾠcrest ﾠlevel ﾠof ﾠthe ﾠdam ﾠis ﾠ
194 ﾠM ﾠand ﾠthe ﾠdam ﾠis ﾠbifurcated ﾠin ﾠto ﾠnorth ﾠand ﾠsouth ﾠcanal. ﾠThe ﾠlength ﾠof ﾠnorth ﾠ
canal ﾠis ﾠ34.34 ﾠkm, ﾠwith ﾠits ﾠdischarge ﾠcapacity ﾠof ﾠ25.65 ﾠcumecs ﾠand ﾠat ﾠsill ﾠlevel ﾠ
the ﾠwater ﾠis ﾠmaintained ﾠat ﾠ186 ﾠM. ﾠNearly ﾠ50,000 ﾠacres ﾠof ﾠland ﾠcan ﾠbe ﾠbrought ﾠ
under ﾠirrigation ﾠby ﾠutilizing ﾠthe ﾠwater ﾠof ﾠNorth ﾠCanal. ﾠThe ﾠSouth ﾠCanal ﾠwater ﾠis ﾠ
mainly ﾠ to ﾠ cater ﾠthe ﾠ electricity ﾠ needs ﾠ of ﾠ the ﾠ power ﾠ station ﾠ RTPP ﾠ and ﾠ at ﾠ times ﾠ
irrigation. ﾠ. ﾠThe ﾠlength ﾠof ﾠsouth ﾠcanal ﾠis ﾠ44.44 ﾠkm, ﾠwith ﾠits ﾠdischarge ﾠcapacity ﾠof ﾠ
10.19 ﾠ cumecs. ﾠ The ﾠ sill ﾠ level ﾠ of ﾠ the ﾠ south ﾠ canal ﾠ is ﾠ +187.15 ﾠ M. ﾠ By ﾠ this ﾠ nearly ﾠ
25,000 ﾠacres ﾠof ﾠland ﾠcan ﾠcome ﾠunder ﾠprospective ﾠvegetation ﾠcoverage. ﾠThe ﾠsize ﾠ
of ﾠNorth ﾠcanal ﾠgate ﾠis ﾠ2.25 ﾠM ﾠx ﾠ50 ﾠM ﾠand ﾠsize ﾠof ﾠsouth ﾠcanal ﾠgate ﾠis ﾠ1.80 ﾠx2.50 ﾠ
M, ﾠalong ﾠwith ﾠthe ﾠsill ﾠlevel ﾠof ﾠriver ﾠthat ﾠstood ﾠat ﾠ185.00 ﾠM. ﾠThe ﾠentire ﾠcost ﾠof ﾠthe ﾠ
project ﾠis ﾠ2384.58 ﾠlakhs. ﾠThe ﾠproject ﾠhas ﾠbeen ﾠcommenced ﾠin ﾠthe ﾠyear ﾠ1968-ﾭ1969 ﾠand ﾠits ﾠdate ﾠof ﾠcompletion ﾠwas ﾠ1983. ﾠTotally ﾠ76 ﾠvillages ﾠwere ﾠbenefited ﾠwith ﾠ
the ﾠonset ﾠof ﾠthis ﾠreservoir. ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
Performance ﾠ Assessment ﾠ of ﾠ Mylavaram ﾠ Reservoir ﾠ in ﾠ Rayalaseema ﾠ
Thermal ﾠPower ﾠPlant ﾠ ﾠ
 ﾠScenario ﾠof ﾠWater ﾠShortage ﾠ ﾠ ﾠ
Water ﾠLevel ﾠin ﾠdam ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ< ﾠ190-ﾭ194 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
:DWHU6WRUDJH&DSDFLW\70&DQG70& ﾠ
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 ﾠ ﾠ
 ﾠScenario ﾠof ﾠMedium ﾠlevel ﾠWater ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ ﾠ
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The ﾠappendix ﾠtable ﾠ8.3 ﾠportrays ﾠthe ﾠtrends ﾠof ﾠnumber ﾠof ﾠdays ﾠ(in ﾠpercentage ﾠ




For ﾠthe ﾠyear ﾠ1995-ﾭ-ﾭ-ﾭ-ﾭ ﾠ143 ﾠdays ﾠthere ﾠwas ﾠwater ﾠshortage ﾠ ﾠ
(a) ﾠThe ﾠdam ﾠlevel ﾠwas ﾠ< ﾠ190 ﾠstorage ﾠ
(b) ﾠCapacity ﾠwas ﾠbetween ﾠ1 ﾠand ﾠ2 ﾠTMC ﾠ
(c) ﾠRTPP ﾠwater ﾠwithdrawals ﾠfrom ﾠMyalavaram ﾠwas ﾠbetween ﾠ
20-ﾭ30 ﾠcusec ﾠ ﾠ
 ﾠ
For ﾠthe ﾠyear ﾠ2003-ﾭ-ﾭ-ﾭ ﾠ243 ﾠday ﾠthere ﾠwas ﾠwater ﾠshortage ﾠ
(a) ﾠAs ﾠthe ﾠdam ﾠlevel ﾠwas ﾠ ﾠ
(b) ﾠCapacity ﾠwas ﾠin ﾠthe ﾠrange ﾠof ﾠ1 ﾠ&2 ﾠTMC ﾠ
(c) ﾠ ﾠ ﾠ ﾠRTPP ﾠ water ﾠ withdrawals ﾠ from ﾠ Myalavaram ﾠ was ﾠ
between ﾠ-ﾭ20 ﾠcusec ﾠ ﾠ
 ﾠ
For ﾠthe ﾠyear ﾠ2004-ﾭ-ﾭ-ﾭ ﾠ165 ﾠdays ﾠthere ﾠwas ﾠwater ﾠshortage ﾠ
(a) ﾠGDPOHYHO ﾠ
(b) ﾠ> ﾠ1 ﾠTMC ﾠcapacity ﾠ
(c) ﾠRTPP ﾠ water ﾠ withdrawals ﾠ from ﾠ Myalavaram ﾠ was ﾠ  
cusec ﾠ
For ﾠthe ﾠyear ﾠ2005 ﾠ-ﾭ-ﾭ-ﾭ-ﾭ ﾠ ﾠ200 ﾠdays ﾠthere ﾠwas ﾠwater ﾠshortage ﾠ ﾠ(a) ﾠ-ﾭ194 ﾠdam ﾠlevel ﾠ
(b) ﾠ70&FDSDFLW\ ﾠ
(c) ﾠRTPP ﾠ water ﾠ withdrawals ﾠ from ﾠ Myalavaram ﾠ was ﾠ  
cusec ﾠ
For ﾠthe ﾠyear ﾠ2006-ﾭ-ﾭ-ﾭ-ﾭ ﾠ100 ﾠdays ﾠthere ﾠwas ﾠwater ﾠshortage ﾠ
(a) ﾠ	GDPOHYHO ﾠ
(b) ﾠ< ﾠ1TMC ﾠ& ﾠ> ﾠ2 ﾠTMC ﾠstorage ﾠcapacity ﾠ
(c) ﾠRTPP ﾠ water ﾠ withdrawals ﾠ from ﾠ Myalavaram ﾠ was ﾠ  
cusec ﾠ
For ﾠthe ﾠyear ﾠ2007-ﾭ-ﾭ-ﾭ ﾠ49 ﾠdays ﾠthere ﾠwas ﾠwater ﾠshortage ﾠ
(a) ﾠ< ﾠ190 ﾠdam ﾠlevel ﾠ
(b) ﾠ ﾠ< ﾠ1 ﾠTMC ﾠCapacity ﾠ
(c) ﾠRTPP ﾠ water ﾠ withdrawals ﾠ from ﾠ Myalavaram ﾠ was ﾠ  
cusec ﾠ
For ﾠthe ﾠyear ﾠ2008 ﾠ-ﾭ-ﾭ-ﾭ ﾠ66 ﾠdays ﾠthere ﾠwas ﾠwater ﾠshortage ﾠ
(a) ﾠ< ﾠ190 ﾠdam ﾠlevel ﾠ
(b) ﾠ ﾠ< ﾠ1 ﾠTMC ﾠCapacity ﾠ
(c) ﾠRTPP ﾠ water ﾠ withdrawals ﾠ from ﾠ Myalavaram ﾠ was ﾠ  
cusec ﾠ
 ﾠ
There ﾠfore ﾠduring ﾠthe ﾠperiod ﾠ ﾠof ﾠ1995-ﾭ ﾠ2009 ﾠthe ﾠnumber ﾠof ﾠdays ﾠin ﾠpercentage ﾠ
terms ﾠRTPP ﾠencountered ﾠwater ﾠshortages ﾠwere ﾠ966 ﾠdays ﾠand ﾠremaining ﾠdays ﾠto ﾠ
the ﾠlevel ﾠof ﾠ750 ﾠdays ﾠthere ﾠwas ﾠexcess ﾠwater. ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
One ﾠof ﾠthe ﾠother ﾠreason ﾠfor ﾠaggravating ﾠsituation ﾠof ﾠwater ﾠshortage ﾠin ﾠRTPP ﾠwas ﾠ
diversion ﾠof ﾠwater ﾠto ﾠthe ﾠlevel ﾠof ﾠ1.5 ﾠTMC ﾠto ﾠBramhani ﾠSteel ﾠplant ﾠas ﾠper ﾠG.O. ﾠ
number ﾠ84 ﾠTaking ﾠadvantage ﾠof ﾠthis ﾠGovernment ﾠorder ﾠthe ﾠBramhani ﾠsteel ﾠplant ﾠ
have ﾠmade ﾠa ﾠmechanism ﾠof ﾠ6 ﾠmeters ﾠwidth ﾠand ﾠ2 ﾠmeters ﾠdepth ﾠpump ﾠhouse ﾠ
near ﾠ Mylavaram ﾠ back ﾠ water. ﾠ This ﾠmechanism ﾠ was ﾠ facilitated ﾠ by ﾠ an ﾠ approach ﾠ
canal ﾠup ﾠto ﾠthe ﾠlevel ﾠof ﾠ1.041 ﾠKm. ﾠThis ﾠwas ﾠsupported ﾠby ﾠ550 ﾠHP ﾠMotors. ﾠThe ﾠ
Bramhani ﾠsteel ﾠplant ﾠstarted ﾠbuilding ﾠstructures ﾠin ﾠthe ﾠMylavaram ﾠreservoir ﾠup ﾠto ﾠ
the ﾠ level ﾠ of ﾠ 1.80 ﾠ KM. ﾠ But ﾠ with ﾠ out ﾠ having, ﾠ any ﾠ agreement ﾠ with ﾠ the ﾠ irrigation ﾠ
department ﾠstarted ﾠtaking ﾠ0.59 ﾠTMC ﾠwater ﾠillegally. ﾠDue ﾠto ﾠthis ﾠthe ﾠRTPP ﾠhas ﾠ
landed ﾠin ﾠa ﾠvery ﾠprecarious ﾠsituation. ﾠIt ﾠwas ﾠnot ﾠable ﾠto ﾠcater ﾠto ﾠthe ﾠneeds ﾠof ﾠits ﾠ
power ﾠplant ﾠdue ﾠto ﾠdiversion ﾠof ﾠwater. ﾠ ﾠ
 ﾠ
Counteracting ﾠmeasure ﾠfollowed ﾠis ﾠby ﾠspending ﾠcrores ﾠof ﾠrupees ﾠRTPP ﾠis ﾠnow ﾠ
planning ﾠ to ﾠ get ﾠ water ﾠ from ﾠ pipeline ﾠ laid ﾠ 70 ﾠ Kms ﾠ at ﾠ Bramhasagar. ﾠ Hydraulic ﾠ









9.0 ﾠPolicy ﾠRecommendations ﾠ ﾠ
 ﾠ
 ﾠ
For ﾠJudicious ﾠUtilization ﾠof ﾠWater ﾠand ﾠits ﾠconservation ﾠwith ﾠSpecial ﾠEmphasis ﾠon ﾠ
Power ﾠSector ﾠthe ﾠgeneral ﾠsuggestions ﾠinclude ﾠ ﾠ
 ﾠ
 ﾠ Afforestration ﾠmeasures ﾠcan ﾠavert ﾠthe ﾠadverse ﾠrepercussions ﾠof ﾠclimate ﾠ
variability ﾠw.r.t ﾠto ﾠwater ﾠavailability, ﾠby ﾠonset ﾠpromotion ﾠof ﾠabundant ﾠwater ﾠ
supplies. ﾠ
 ﾠ Usage ﾠof ﾠReversible ﾠgenerating ﾠsets ﾠin ﾠHydel. ﾠ ﾠWater ﾠused ﾠfrom ﾠdam ﾠused ﾠ
for ﾠ the ﾠ purpose ﾠ of ﾠ generation ﾠ of ﾠ electricity ﾠ can ﾠ be ﾠ again ﾠ reutilized ﾠ by ﾠ
pumping ﾠin ﾠto ﾠreservoir. ﾠUnlike ﾠin ﾠthermal ﾠpower ﾠstations ﾠit ﾠis ﾠnot ﾠpossible ﾠ
to ﾠ use ﾠ this ﾠmechanism, ﾠas ﾠ water ﾠis ﾠused ﾠfor ﾠcooling ﾠ purposes ﾠ and ﾠ the ﾠ
discharge ﾠwater ﾠis ﾠwarm ﾠwater. ﾠ
 ﾠ Cement ﾠlining ﾠof ﾠwater ﾠcanals ﾠcan ﾠavoid ﾠshrinkage ﾠof ﾠwater ﾠ(evaporation ﾠ
losses), ﾠthere ﾠby ﾠsustaining ﾠthe ﾠappropriate ﾠlevels ﾠof ﾠmonsoon ﾠwater. ﾠ
 ﾠ Construction ﾠof ﾠnew ﾠdams ﾠor ﾠartificial ﾠponds ﾠtimely ﾠduring ﾠrainy ﾠseason, ﾠby ﾠ
not ﾠallowing ﾠwater ﾠto ﾠget ﾠabsorbed ﾠin ﾠto ﾠsea. ﾠThis ﾠcurbs ﾠthe ﾠwastage ﾠof ﾠ
precious ﾠwater. ﾠ
 ﾠ
Specific ﾠSuggestions ﾠinclude ﾠthe ﾠfollowing ﾠ ﾠ
 ﾠ Desalination ﾠ water ﾠ technology ﾠ can ﾠ be ﾠ adopted ﾠ by ﾠ the ﾠ selected ﾠ thermal ﾠ
power ﾠplants ﾠespecially ﾠin ﾠKTPS ﾠO ﾠ&M, ﾠKTPS ﾠStage ﾠV ﾠand ﾠRTPP ﾠwhere ﾠ
in ﾠ the ﾠ brackish ﾠ water ﾠfrom ﾠ the ﾠ effluents ﾠ can ﾠ be ﾠ treated ﾠfor ﾠfresh ﾠ water ﾠ
extraction. ﾠ ﾠ
 ﾠ ﾠ ﾠMoreover ﾠthe ﾠcost ﾠof ﾠproduction ﾠof ﾠwater ﾠfrom ﾠdesalination ﾠplants ﾠis ﾠas ﾠ
low ﾠas ﾠ15 ﾠpaisa ﾠper ﾠliter. ﾠBut ﾠstill ﾠin ﾠcomparison ﾠwith ﾠwater ﾠavailability ﾠfrom ﾠ
surface ﾠwater ﾠand ﾠground ﾠwater ﾠthis ﾠis ﾠconsidered ﾠhigh ﾠand ﾠcan ﾠinflate ﾠthe ﾠ
over ﾠ all ﾠ production ﾠ cost ﾠ for ﾠ any ﾠ power ﾠ plant. ﾠ But ﾠ taking ﾠ in ﾠ view ﾠ of ﾠ
generation ﾠlosses ﾠdue ﾠto ﾠwater ﾠshortage ﾠthat ﾠare ﾠending ﾠup ﾠwith ﾠpower ﾠ
cuts ﾠ and ﾠ its ﾠ aftermath ﾠ effects ﾠ on ﾠ forward ﾠ and ﾠ backward ﾠ linkages ﾠ of ﾠ
agriculture, ﾠindustry ﾠand ﾠdomestic ﾠsectors ﾠare ﾠgetting ﾠdrastically ﾠaffected. ﾠ
In ﾠ lieu ﾠ of ﾠ this, ﾠ it ﾠ is ﾠ imperative ﾠ for ﾠ power ﾠ industry ﾠ units ﾠ to ﾠ take ﾠ up ﾠ
desalination ﾠplants ﾠon ﾠa ﾠpriority ﾠbasis. ﾠ ﾠ
 ﾠ Judicious ﾠand ﾠgood ﾠwater ﾠefficiency ﾠpractices ﾠadopted ﾠat ﾠthe ﾠregional ﾠlevel ﾠ
helps ﾠto ﾠmitigate ﾠthe ﾠwater ﾠshortages ﾠat ﾠmaximum ﾠextent. ﾠFor ﾠexample ﾠin ﾠ
KTPS ﾠ leakages ﾠ are ﾠ more. ﾠ The ﾠ power ﾠ plant ﾠ has ﾠ to ﾠ take ﾠ up ﾠ leakage ﾠ
reduction ﾠprogramme ﾠon ﾠa ﾠwider ﾠscale ﾠbased ﾠon ﾠeconomic ﾠprinciples. ﾠ
 ﾠ Setting ﾠup ﾠof ﾠwater ﾠbanks ﾠand ﾠquota ﾠsystem, ﾠwhere ﾠin ﾠgovernment ﾠshould ﾠ
strictly ﾠ adhere ﾠ to ﾠ the ﾠallocation ﾠ of ﾠ water ﾠfor ﾠthe ﾠ confined ﾠ sector ﾠby ﾠ not ﾠ
diverting ﾠit ﾠother ﾠsectors ﾠ(which ﾠare ﾠconsidered ﾠas ﾠmore ﾠimportant ﾠon ﾠa ﾠ
priority ﾠ basis) ﾠ depending ﾠ upon ﾠ the ﾠ suitability ﾠ of ﾠ the ﾠ socio-ﾭeconomic ﾠ
conditions. ﾠ In ﾠ addition ﾠ to ﾠ this, ﾠ penalty ﾠ charges ﾠ should ﾠ be ﾠ levied ﾠexorbitantly ﾠ to ﾠ those ﾠ sectors ﾠ that ﾠ resort ﾠ to ﾠ over ﾠ consumption ﾠ of ﾠ water ﾠ
depending ﾠupon ﾠtheir ﾠrequirements. ﾠ ﾠ
 ﾠ The ﾠwater ﾠsupply ﾠauthorities ﾠto ﾠVTPS, ﾠKTPS, ﾠRTPP ﾠand ﾠother ﾠselected ﾠ
hydel ﾠpower ﾠstations ﾠ ﾠ ﾠshould ﾠset ﾠup ﾠpricing ﾠpolicies ﾠbased ﾠon ﾠthe ﾠextent ﾠof ﾠ
water ﾠwithdrawals. ﾠIncase ﾠof ﾠmore ﾠwater ﾠwithdrawals, ﾠa ﾠhigher ﾠwater ﾠfee ﾠ
need ﾠto ﾠbe ﾠcharged ﾠand ﾠvice ﾠversa. ﾠSuppose ﾠif ﾠa ﾠcluster ﾠof ﾠthermal ﾠpower ﾠ
plants ﾠare ﾠlocated ﾠin ﾠsame ﾠregion ﾠa ﾠdiscount ﾠwater ﾠfee ﾠshould ﾠbe ﾠagreed ﾠ
upon ﾠ when ﾠ water ﾠ withdrawals ﾠ are ﾠ carried ﾠ out ﾠ through ﾠ collective ﾠ power ﾠ
management ﾠbody. ﾠThis ﾠkind ﾠof ﾠmeasure ﾠaims ﾠat ﾠencouraging ﾠa ﾠcollective ﾠ
encompassment ﾠ of ﾠ the ﾠ resources. ﾠ  ﾠ In ﾠ case ﾠ of ﾠ thermal ﾠ plants, ﾠ
environmental ﾠcosts ﾠshould ﾠalso ﾠbe ﾠincluded ﾠin ﾠwater ﾠtariff ﾠby ﾠmeans ﾠof ﾠ
pollution ﾠcharges. ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ Awareness ﾠ campaigns ﾠ should ﾠ be ﾠ evoked ﾠ in ﾠ the ﾠ surroundings ﾠ areas ﾠ of ﾠ
power ﾠplant ﾠlocation ﾠto ﾠmake ﾠthe ﾠpublic ﾠrealize ﾠthe ﾠimportance ﾠof ﾠscarce ﾠ
SUHFLRXV UHVRXUFH ³:DWHU´ )XUWKHU VDIHJXDUGLQJ WKH H[LVWLQJ QDWXUDO
catchments ﾠand ﾠaquifers ﾠwith ﾠthorough ﾠstream ﾠlining ﾠmeasures ﾠand ﾠday ﾠto ﾠ
day ﾠmonitoring. ﾠ ﾠ
 ﾠ The ﾠrespective ﾠpower ﾠstations ﾠshould ﾠbe ﾠallotted ﾠmaximum ﾠfunds ﾠby ﾠthe ﾠ
respective ﾠ State ﾠ Power ﾠ Ministry ﾠ for ﾠ taking ﾠ up ﾠ mini ﾠ rural ﾠ development ﾠ
programmes ﾠin ﾠrural ﾠareas, ﾠespecially ﾠin ﾠsensitive ﾠareas ﾠas ﾠregards ﾠwater ﾠ
scarcity, ﾠvulnerability ﾠof ﾠdroughts ﾠand ﾠfloods. ﾠThis ﾠenables ﾠto ﾠsustain ﾠrural ﾠ
electrification ﾠon ﾠa ﾠcontinuous ﾠbasis ﾠfor ﾠremote ﾠareas. ﾠ
 ﾠ A ﾠfull ﾠfledged ﾠ ﾠmechanism ﾠshould ﾠbe ﾠin ﾠprogress ﾠto ﾠeliminate ﾠcustomer ﾠ
discrimination ﾠ (for ﾠ industries ﾠ on ﾠ a ﾠ priority ﾠ basis ﾠ ) ﾠ and ﾠ elimination ﾠ of ﾠ
phenomenon ﾠof ﾠcross ﾠsubsidies, ﾠequalizing ﾠwater ﾠprices ﾠfor ﾠall ﾠwater ﾠusers ﾠ
 ﾠ Transport ﾠof ﾠsurface ﾠwater ﾠto ﾠpower ﾠplants ﾠto ﾠregions ﾠwhere ﾠin ﾠthere ﾠis ﾠno ﾠ
source ﾠof ﾠriver. ﾠHowever ﾠa ﾠcautious ﾠapproach ﾠneeds ﾠto ﾠbe ﾠfollowed ﾠfor ﾠits ﾠ
feasibility ﾠand ﾠadaptability ﾠon ﾠa ﾠsustained ﾠbasis. ﾠ ﾠ
 ﾠ  ﾠIn ﾠdry ﾠregions ﾠlike ﾠKTPS ﾠand ﾠRTPP ﾠwhere ﾠthere ﾠis ﾠbountiful ﾠavailability ﾠof ﾠ
QDWXUDO³VXQ´HOHFWULFHQHUJ\DFFHVVLELOLW\FDQEHWDSSHGWRWKHPD[LPXP
extent. ﾠTo ﾠcompensate ﾠfor ﾠthe ﾠloss ﾠof ﾠgeneration ﾠdue ﾠto ﾠwater ﾠshortage, ﾠ
these ﾠthermal ﾠpower ﾠplants ﾠshould ﾠset ﾠup ﾠmedium ﾠcapacity ﾠsolar ﾠthermal ﾠ
power ﾠintegrated ﾠwith ﾠcombined ﾠsystem ﾠof ﾠsteam ﾠplant ﾠas ﾠancillary ﾠpower ﾠ
industrial ﾠunits ﾠin ﾠfuture. ﾠ ﾠFor ﾠexample ﾠin ﾠKTPS ﾠand ﾠRTPP ﾠhuge ﾠpipe ﾠlines ﾠ
were ﾠlaid ﾠto ﾠpump ﾠwater ﾠfrom ﾠdistant ﾠplace ﾠwhere ﾠthere ﾠis ﾠriver ﾠsource, ﾠ
that ﾠ is ﾠ not ﾠ at ﾠ all ﾠ cost ﾠ effective. ﾠ In ﾠ regard ﾠ it ﾠ is ﾠ advisable ﾠ to ﾠ adapt ﾠ solar ﾠ
thermal ﾠtechnology ﾠthat ﾠhelps ﾠto ﾠconserve ﾠsurface ﾠwater ﾠresources. ﾠ ﾠ
 ﾠ Emphasis ﾠshould ﾠbe ﾠon ﾠtaking ﾠup ﾠof ﾠrenewable ﾠenergy ﾠsources ﾠlike ﾠsolar ﾠ
power, ﾠwind ﾠpower ﾠand ﾠbiomass ﾠpower ﾠplants ﾠby ﾠAPGENCO ﾠwith ﾠlarge ﾠ
installed ﾠcapacities, ﾠinstead ﾠof ﾠrelying ﾠsolely ﾠon ﾠthermal ﾠand ﾠhydel ﾠstations ﾠ
(that ﾠneed ﾠrequisite ﾠ ﾠ ﾠquantities ﾠof ﾠwater). ﾠ(See ﾠAppendix ﾠtable ﾠ8.5) ﾠ
 ﾠ
 ﾠ Though ﾠour ﾠknowledge ﾠcontinues ﾠto ﾠlay ﾠemphasis ﾠabout ﾠclimate ﾠvariability ﾠ
on ﾠwater ﾠavailability ﾠand ﾠvulnerability, ﾠwe ﾠare ﾠstill ﾠfar ﾠfrom ﾠable ﾠto ﾠexactly ﾠ
identify ﾠthe ﾠhot ﾠspot ﾠareas ﾠof ﾠvulnerability ﾠin ﾠvarious ﾠpower ﾠplants ﾠof ﾠIndia. ﾠ
In ﾠthis ﾠregard ﾠa ﾠconsistent ﾠframe ﾠwork ﾠfor ﾠvulnerability ﾠassessment ﾠshould ﾠbe ﾠdeveloped. ﾠThis ﾠcould ﾠserve ﾠto ﾠidentify ﾠhot ﾠspot ﾠareas ﾠin ﾠpower ﾠplants ﾠ
on ﾠ priority ﾠ basis, ﾠ where ﾠ in ﾠ society, ﾠ respective ﾠ power ﾠ plants ﾠ and ﾠ
researchers ﾠtry ﾠto ﾠeither ﾠsuggest ﾠor ﾠavert ﾠto ﾠmitigate ﾠclimate ﾠrelated ﾠrisks. ﾠ ﾠ
 ﾠ As ﾠ clearly ﾠ evident ﾠ from ﾠ this ﾠ paper ﾠ that ﾠ as ﾠ climate ﾠ change ﾠ in ﾠ terms ﾠ of ﾠ
especially ﾠ optimum ﾠ availability ﾠ of ﾠ water ﾠ to ﾠ power ﾠ stations ﾠ due ﾠ to ﾠ
monsoonal ﾠfluctuations ﾠ are ﾠ ultimately ﾠ  ﾠ ending ﾠ up ﾠ in ﾠ significant ﾠ shifts ﾠ in ﾠ
power ﾠproduction. ﾠThe ﾠother ﾠvaried ﾠreasons ﾠsuch ﾠas ﾠlow ﾠprecipitation, ﾠhigh ﾠ
temperature, ﾠ high ﾠ evaporation ﾠ losses, ﾠ droughts, ﾠ floods ﾠ are ﾠ also ﾠ having ﾠ
similar ﾠimpact. ﾠTherefore ﾠtechnological ﾠadvances ﾠin ﾠimproving ﾠelectricity ﾠ
production ﾠyields ﾠand ﾠtolerances ﾠto ﾠaridity ﾠcoupled ﾠwith ﾠwell ﾠplanned ﾠday ﾠ
to ﾠday ﾠclimate ﾠand ﾠweather ﾠforecasting ﾠhelps ﾠto ﾠbring ﾠsignificant ﾠpay ﾠoffs ﾠ
IRU D ³1R 5HJUHWV $SSURDFK´ LQ WKH ILHOG RI water ﾠ management ﾠ of ﾠ ﾠ ﾠ
Electricity ﾠIndustry. ﾠ
 ﾠ  ﾠFor ﾠenhancement ﾠof ﾠwater ﾠresource ﾠsustainability ﾠin ﾠfuture, ﾠa ﾠcommon ﾠ
plat ﾠform ﾠof ﾠmulti ﾠstake ﾠholder ﾠthat ﾠincludes ﾠstakeholders, ﾠcivil ﾠsociety, ﾠin ﾠ
house ﾠ power ﾠ plants, ﾠ NGOs, ﾠ GRYHUQPHQW¶V UHVHDUFKHUV VFLHQWLVWV HWF
should ﾠ be ﾠ set ﾠ in ﾠ for ﾠ a ﾠ effective ﾠ dialogue ﾠ and ﾠ discussion ﾠ on ﾠ climate ﾠ
variability ﾠand ﾠnecessary ﾠsteps ﾠto ﾠbe ﾠadapted ﾠfor ﾠincreasing ﾠavenues ﾠof ﾠ
water ﾠsources. ﾠ ﾠ ﾠ ﾠ
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1 ﾠCalculated ﾠFigures ﾠto ﾠdetermine ﾠthe ﾠtypical ﾠwater ﾠconsumption ﾠto ﾠproduce ﾠ1 ﾠMWH ﾠof ﾠ
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 ﾠTable ﾠA ﾠ5.5 ﾠCalculation ﾠof ﾠWater ﾠFoot ﾠprints ﾠafter ﾠEvaporation ﾠlosses ﾠin ﾠSrisailam ﾠ
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&RQWG«:DWHU)RRW3ULQWVin ﾠHydel ﾠ(Feed ﾠStock) ﾠfor ﾠpower ﾠgeneration ﾠ ﾠm








































































































































































































































































&RQWG«:DWHU)RRW3ULQWVLQ%LRPDVV)HHG6WRFN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 ﾠ  ﾠ
 ﾠ
 ﾠ
 ﾠTable ﾠA ﾠ6.1 ﾠ
 ﾠ
NAGARJUNA ﾠSAGAR ﾠMAIN ﾠPOWER ﾠHOUSE ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ Actual ﾠWater ﾠ
With ﾠDrawals ﾠ(in ﾠ
Hundred ﾠmillion ﾠ ﾠ
cubic ﾠmeters) ﾠ











2001-ﾭ‐02 ﾠ Summer1 ﾠ 3.67 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 11.22 ﾠ
 ﾠ Rainy ﾠ2 ﾠ 5.01 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 3.74 ﾠ
 ﾠ Winter ﾠ3 ﾠ 4.78 ﾠ 3 3 ﾠ  ﾠ 4.0 ﾠ 3.8 ﾠ 1.25 ﾠ 2.75 ﾠ
 ﾠ Spring ﾠ4 ﾠ 2.55 ﾠ 4 4 ﾠ  ﾠ 3.6 ﾠ 3.6 ﾠ 0.71 ﾠ 4.49 ﾠ
2002-ﾭ‐03 ﾠ 1 ﾠ 2.02 ﾠ 5 ﾠ 3.5 ﾠ 3.7 ﾠ 0.55 ﾠ 6.17 ﾠ
 ﾠ 2 ﾠ 4.77 ﾠ 6 ﾠ 3.9 ﾠ 3.7 ﾠ 1.29 ﾠ 3.56 ﾠ
 ﾠ 3 ﾠ 6.33 ﾠ 7 ﾠ 3.5 ﾠ 3.4 ﾠ 1.9 ﾠ 3.65 ﾠ
 ﾠ 4 ﾠ 1.00 ﾠ 8 ﾠ 3.3 ﾠ 2.7 ﾠ 0.37 ﾠ 1.76 ﾠ
2003-ﾭ‐04 ﾠ 1 ﾠ 1.10 ﾠ 9 ﾠ 2.1 ﾠ 1.8 ﾠ 0.61 ﾠ 3.36 ﾠ
 ﾠ 2 ﾠ 0.13 ﾠ 10 ﾠ 1.4 ﾠ 1.5 ﾠ 0.87 ﾠ 0.096 ﾠ
 ﾠ 3 ﾠ 3.47 ﾠ 11 ﾠ 1.5 ﾠ 1.4 ﾠ 2.48 ﾠ 2.002 ﾠ
 ﾠ 4 ﾠ 1.48 ﾠ 12 ﾠ 1.3 ﾠ 1.5 ﾠ 0.99 ﾠ 2.61 ﾠ
2004-ﾭ‐05 ﾠ 1 ﾠ 0.31 ﾠ 13 ﾠ 1.6 ﾠ 1.7 ﾠ 0.18 ﾠ 0.94 ﾠ
 ﾠ 2 ﾠ 1.23 ﾠ 14 ﾠ 1.9 ﾠ 1.8 ﾠ 0.68 ﾠ 0.92 ﾠ
 ﾠ 3 ﾠ 4.49 ﾠ 15 ﾠ 1.8 ﾠ 1.8 ﾠ 2.49 ﾠ 2.6 ﾠ
 ﾠ 4 ﾠ 1.10 ﾠ 16 ﾠ 1.9 ﾠ 2.6 ﾠ 0.42 ﾠ 1.9 ﾠ
2005-ﾭ‐06 ﾠ 1 ﾠ 0.69 ﾠ 17 ﾠ 3.3 ﾠ 4.0 ﾠ 0.17 ﾠ 2.11 ﾠ
 ﾠ 2 ﾠ 6.82 ﾠ 18 ﾠ 4.7 ﾠ 4.8 ﾠ 1.42 ﾠ 5.1 ﾠ
 ﾠ 3 ﾠ 10.14 ﾠ 19 ﾠ 5.0 ﾠ 5.0 ﾠ 2.03 ﾠ 5.9 ﾠ
 ﾠ 4 ﾠ 2.19 ﾠ 20 ﾠ 5.1 ﾠ 5.4 ﾠ 0.41 ﾠ 3.9 ﾠ
2006-ﾭ‐07 ﾠ 1 ﾠ 1.12 ﾠ 21 ﾠ 5.7 ﾠ 5.7 ﾠ 0.19 ﾠ 3.4 ﾠ
 ﾠ 2 ﾠ 9.54 ﾠ 22 ﾠ 5.7 ﾠ 5.7 ﾠ 1.67 ﾠ 7.11 ﾠ
 ﾠ 3 ﾠ 9.76 ﾠ 23 ﾠ 5.8 ﾠ 5.7 ﾠ 1.71 ﾠ 5.6 ﾠ
 ﾠ 4 ﾠ 2.69 ﾠ 24 ﾠ 5.7 ﾠ 6.1 ﾠ 0.44 ﾠ 4.7 ﾠ
2007-ﾭ‐08 ﾠ 1 ﾠ 0.72 ﾠ 25 ﾠ 6.6 ﾠ 6.8 ﾠ 0.11 ﾠ 2.2 ﾠ
 ﾠ 2 ﾠ 13.05 ﾠ 26 ﾠ 7.0 ﾠ 6.8 ﾠ 1.92 ﾠ 9.7 ﾠ
 ﾠ 3 ﾠ 11.46 ﾠ 27 ﾠ 6.7 ﾠ 6.6 ﾠ 1.74 ﾠ 6.6 ﾠ
 ﾠ 4 ﾠ 1.57 ﾠ 28 ﾠ 6.5 ﾠ 5.2 ﾠ 0.30 ﾠ 2.8 ﾠ
2008-ﾭ‐09 ﾠ 1 ﾠ 0.00 ﾠ 29 ﾠ 3.9 ﾠ 3.6 ﾠ 0 ﾠ 0 ﾠ
 ﾠ 2 ﾠ 2.55 ﾠ 30 ﾠ 3.2 ﾠ 3.2 ﾠ 0.79 ﾠ 1.9 ﾠ
 ﾠ 3 ﾠ 8.73 ﾠ 31 ﾠ 3.1 ﾠ  ﾠ  ﾠ 5.04 ﾠ
 ﾠ 4 ﾠ 1.31 ﾠ 32 ﾠ  ﾠ  ﾠ  ﾠ 2.3 ﾠ ﾠ
Calculation ﾠof ﾠSeasonal ﾠindex ﾠ
Year ﾠ ﾠ
Summer ﾠ ﾠ










2001-ﾭ‐02 ﾠ  ﾠ  ﾠ 1.25 ﾠ 0.71 ﾠ
2002-ﾭ‐03 ﾠ 0.55 ﾠ 1.29 ﾠ 1.9 ﾠ 0.37 ﾠ
2003-ﾭ‐04 ﾠ 0.61 ﾠ 0.87 ﾠ 2.48 ﾠ 0.99 ﾠ
2004-ﾭ‐05 ﾠ 0.18 ﾠ 0.68 ﾠ 2.49 ﾠ 0.42 ﾠ
2005-ﾭ‐06 ﾠ 0.17 ﾠ 1.42 ﾠ 2.03 ﾠ 0.41 ﾠ
2006-ﾭ‐07 ﾠ 0.19 ﾠ 1.67 ﾠ 1.71 ﾠ 0.44 ﾠ
2007-ﾭ‐08 ﾠ 0.11 ﾠ 1.92 ﾠ 1.74 ﾠ 0.30 ﾠ
2008-ﾭ‐09 ﾠ 0 ﾠ 0.79 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 1.81 ﾠ 8.64 ﾠ 11.12 ﾠ 3.64 ﾠ
Unadjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.30 ﾠ
 ﾠ
 ﾠ
1.23 ﾠ 1.59 ﾠ 0.52 ﾠ
Adjusted ﾠ
Seasonal ﾠ ﾠ 0.327 ﾠ 1.3407 ﾠ 1.7331 ﾠ 0.5668 ﾠ
Seasonal ﾠ
Index ﾠ ﾠ 32.7 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ134.07 ﾠ 173.31 ﾠ 56.68 ﾠ




32.7 ﾠ+57.77 ﾠ ﾠ
=90.47 ﾠ






Correction ﾠFactor ﾠfor ﾠadjusting ﾠQuarterly ﾠMeans ﾠ ﾠ
Determine ﾠthe ﾠfactor ﾠneeded ﾠto ﾠadjust ﾠthe ﾠindex ﾠnumbers ﾠto ﾠtypical ﾠindex ﾠnumbers. ﾠ
Typical ﾠquarterly ﾠindex ﾠ= ﾠ100 ﾠx ﾠ4 ﾠ= ﾠ400. ﾠ
Correction ﾠFactor ﾠ= ﾠ ﾠ ﾠ4/ ﾠ3.64 ﾠ= ﾠ1.09 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ2.59+ ﾠ0.080 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals ﾠ
Year ﾠ X-ﾭ‐code ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
million ﾠcubic ﾠ
meters) ﾠ ﾠ
2009-ﾭ‐10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 5.23 ﾠ 0.327 ﾠ 1.71 ﾠ
Rainy ﾠ 34 ﾠ 5.31 ﾠ 1.3407 ﾠ 7.1 ﾠ
Winter ﾠ 35 ﾠ 5.39 ﾠ 1.7331 ﾠ 9.3 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 5.47 ﾠ 0.5668 ﾠ 3.1 ﾠ2010-ﾭ‐2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 5.47 ﾠ 0.327 ﾠ 1.78 ﾠ
Rainy ﾠ 38 ﾠ 5.55 ﾠ 1.3407 ﾠ 7.44 ﾠ
Winter ﾠ 39 ﾠ 5.71 ﾠ 1.7331 ﾠ 9.8 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 5.79 ﾠ 0.5668 ﾠ 3.28 ﾠ
2011-ﾭ‐2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 5.87 ﾠ 0.327 ﾠ 1.91 ﾠ
Rainy ﾠ 42 ﾠ 5.95 ﾠ 1.3407 ﾠ 7.97 ﾠ
Winter ﾠ 43 ﾠ 6.03 ﾠ 1.7331 ﾠ 10.45 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 6.11 ﾠ 0.5668 ﾠ 3.46 ﾠ
2012-ﾭ‐2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 6.19 ﾠ 0.327 ﾠ 2.02 ﾠ
Rainy ﾠ 46 ﾠ 6.27 ﾠ 1.3407 ﾠ 8.41 ﾠ
Winter ﾠ 47 ﾠ 6.35 ﾠ 1.7331 ﾠ 11.01 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 6.43 ﾠ 0.5668 ﾠ 3.64 ﾠ
2013-ﾭ‐2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 6.51 ﾠ 0.327 ﾠ 2.13 ﾠ
Rainy ﾠ 50 ﾠ 6.59 ﾠ 1.3407 ﾠ 8.83 ﾠ
Winter ﾠ 51 ﾠ 6.67 ﾠ 1.7331 ﾠ 11.56 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ 6.75 ﾠ 0.5668 ﾠ 3.83 ﾠ
 ﾠ
SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ ﾠ
Year ﾠ  ﾠ Loss ﾠ
Generation ﾠ









Generation ﾠ ﾠ ﾠ
2001-ﾭ‐
02 ﾠ 1 ﾠ 1.53 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 1.40 ﾠ
 ﾠ 2 ﾠ 1.45 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 1.60 ﾠ
 ﾠ 3 ﾠ 1.42 ﾠ 3 3 ﾠ  ﾠ 1.5 ﾠ 1.5 ﾠ 0.95 ﾠ 1.61 ﾠ
 ﾠ 4 ﾠ 1.59 ﾠ 4 4 ﾠ  ﾠ 1.5 ﾠ 1.5 ﾠ 1.06 ﾠ 1.43 ﾠ
2002-ﾭ‐
03 ﾠ 1 ﾠ 1.64 ﾠ 5 ﾠ 1.5 ﾠ 1.6 ﾠ 1.025 ﾠ 1.50 ﾠ
 ﾠ 2 ﾠ 1.47 ﾠ 6 ﾠ 1.6 ﾠ 1.6 ﾠ 0.92 ﾠ 1.63 ﾠ
 ﾠ 3 ﾠ 1.37 ﾠ 7 ﾠ 1.6 ﾠ 1.7 ﾠ 0.81 ﾠ 1.55 ﾠ
 ﾠ 4 ﾠ 1.71 ﾠ 8 ﾠ 1.7 ﾠ 1.7 ﾠ 1.01 ﾠ 1.54 ﾠ
2003-ﾭ‐
04 ﾠ 1 ﾠ 1.70 ﾠ 9 ﾠ 1.7 ﾠ 1.7 ﾠ 1 ﾠ 1.55 ﾠ
 ﾠ 2 ﾠ 1.76 ﾠ 10 ﾠ 1.7 ﾠ 1.7 ﾠ 1.01 ﾠ 1.95 ﾠ
 ﾠ 3 ﾠ 1.56 ﾠ 11 ﾠ 1.7 ﾠ 1.6 ﾠ 0.96 ﾠ 1.77 ﾠ ﾠ 4 ﾠ 1.67 ﾠ 12 ﾠ 1.6 ﾠ 1.6 ﾠ 1.04 ﾠ 1.50 ﾠ
2004-ﾭ‐
05 ﾠ 1 ﾠ 1.74 ﾠ 13 ﾠ 1.6 ﾠ 1.6 ﾠ 1.08 ﾠ 1.59 ﾠ
 ﾠ 2 ﾠ 1.68 ﾠ 14 ﾠ 1.6 ﾠ 1.6 ﾠ 1.05 ﾠ 1.86 ﾠ
 ﾠ 3 ﾠ 1.44 ﾠ 15 ﾠ 1.5 ﾠ 1.5 ﾠ 0.96 ﾠ 1.64 ﾠ
 ﾠ 4 ﾠ 1.69 ﾠ 16 ﾠ 1.4 ﾠ 1.4 ﾠ 1.2 ﾠ 1.52 ﾠ
2005-ﾭ‐
06 ﾠ 1 ﾠ 1.72 ﾠ 17 ﾠ 1.4 ﾠ 1.4 ﾠ 1.2 ﾠ 1.57 ﾠ
 ﾠ 2 ﾠ 1.24 ﾠ 18 ﾠ 1.4 ﾠ 1.3 ﾠ 0.95 ﾠ 1.37 ﾠ
 ﾠ 3 ﾠ 0.94 ﾠ 19 ﾠ 1.3 ﾠ 1.3 ﾠ 0.72 ﾠ 1.07 ﾠ
 ﾠ 4 ﾠ 1.60 ﾠ 20 ﾠ 1.3 ﾠ 1.3 ﾠ 1.2 ﾠ 1.44 ﾠ
2006-ﾭ‐
07 ﾠ 1 ﾠ 1.69 ﾠ 21 ﾠ 1.3 ﾠ 1.3 ﾠ 1 ﾠ 1.55 ﾠ
 ﾠ 2 ﾠ 1.02 ﾠ 22 ﾠ 1.3 ﾠ 1.3 ﾠ 0.78 ﾠ 1.13 ﾠ
 ﾠ 3 ﾠ 0.97 ﾠ 23 ﾠ 1.2 ﾠ 1.2 ﾠ 0.81 ﾠ 1.102 ﾠ
 ﾠ 4 ﾠ 1.56 ﾠ 24 ﾠ 1.2 ﾠ 1.2 ﾠ 1.3 ﾠ 1.40 ﾠ
2007-ﾭ‐
08 ﾠ 1 ﾠ 1.71 ﾠ 25 ﾠ 1.2 ﾠ 1.2 ﾠ 1.4 ﾠ 1.57 ﾠ
 ﾠ 2 ﾠ 0.71 ﾠ 26 ﾠ 1.2 ﾠ 1.3 ﾠ 0.55 ﾠ 0.79 ﾠ
 ﾠ 3 ﾠ 0.84 ﾠ 27 ﾠ 1.5 ﾠ 1.5 ﾠ 1.1 ﾠ 0.95 ﾠ
 ﾠ 4 ﾠ 1.65 ﾠ 28 ﾠ 1.5 ﾠ 1.5 ﾠ 1.17 ﾠ 1.48 ﾠ
2008-ﾭ‐
09 ﾠ 1 ﾠ 1.76 ﾠ 29 ﾠ 1.5 ﾠ 1.5 ﾠ 1.05 ﾠ 1.61 ﾠ
 ﾠ 2 ﾠ 1.58 ﾠ 30 ﾠ  ﾠ  ﾠ 1.19 ﾠ 1.75 ﾠ
 ﾠ 3 ﾠ 1.06 ﾠ 31 ﾠ  ﾠ  ﾠ  ﾠ 1.20 ﾠ




Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ
Years ﾠ Summer ﾠ Rainy ﾠ ﾠ Winter ﾠ
Post ﾠMonsoon ﾠ
Season ﾠ ﾠ
2001-ﾭ‐02 ﾠ  ﾠ  ﾠ 0.95 ﾠ 1.06 ﾠ
2002-ﾭ‐03 ﾠ 1.025 ﾠ 0.92 ﾠ 0.81 ﾠ 1.01 ﾠ
2003-ﾭ‐04 ﾠ 1 ﾠ 1.01 ﾠ
 ﾠ
0.96 ﾠ 1.04 ﾠ
2004-ﾭ‐05 ﾠ 1.08 ﾠ 1.05 ﾠ 0.96 ﾠ 1.2 ﾠ
2005-ﾭ‐06 ﾠ 1.2 ﾠ 0.95 ﾠ 0.72 ﾠ 1.2 ﾠ
2006-ﾭ‐07 ﾠ 1 ﾠ 0.78 ﾠ 0.81 ﾠ 1.3 ﾠ
2007-ﾭ‐08 ﾠ 1.4 ﾠ 0.55 ﾠ 1.1 ﾠ 1.17 ﾠ
2008-ﾭ‐09 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1.05 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1.19 ﾠ  ﾠ  ﾠTotal ﾠ 7.76 ﾠ 6.45 ﾠ 6.31 ﾠ 7.98 ﾠ
Unadjusted ﾠ
Mean ﾠ 1.12 ﾠ 0.92 ﾠ 0.901 ﾠ 1.14 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Index ﾠ 1.0978 ﾠ 0.90178 ﾠ 0.8832 ﾠ 1.1174 ﾠ
Seasonal ﾠ ﾠ
Variation ﾠ ﾠ
Index ﾠ 109.78 ﾠ 90.17 ﾠ 88.32 ﾠ 111.7 ﾠ
 ﾠ
Correction ﾠFactor ﾠ= ﾠ4/4.081 ﾠ= ﾠ0.9802 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ1.55 ﾠ-ﾭ‐ ﾠ0.03 ﾠ ﾠx ﾠ
 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠSeasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
Year ﾠ X-ﾭ‐code ﾠ Trend ﾠ Seasonal ﾠIndex ﾠ Seasonally ﾠ
Adjusted ﾠ
Forecast ﾠ
( ﾠin ﾠthousand ﾠ
million ﾠunits) ﾠ ﾠ
2009-ﾭ‐10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ ﾠ 33 ﾠ 0.56 ﾠ 1.0978 ﾠ 0.65 ﾠ
Rainy ﾠ 34 ﾠ 0.53 ﾠ 0.90178 ﾠ 0.48 ﾠ
Winter ﾠ 35 ﾠ 0.5 ﾠ 0.8832 ﾠ 0.44 ﾠ
Post ﾠmonsoon ﾠ 36 ﾠ 0.47 ﾠ 1.1174 ﾠ 0.53 ﾠ













 ﾠ 38 ﾠ 0.41 ﾠ 0.90178 ﾠ 0.37 ﾠ
 ﾠ 39 ﾠ 0.38 ﾠ 0.8832 ﾠ 0.34 ﾠ
 ﾠ 40 ﾠ 0.35 ﾠ 1.1174 ﾠ 0.39 ﾠ
2011-ﾭ‐2012 ﾠ
 ﾠ
 ﾠ  ﾠ  ﾠ
 ﾠ
 ﾠ 41 ﾠ 0.32 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1.0978 ﾠ 0.35 ﾠ
 ﾠ 42 ﾠ 0.29 ﾠ 0.90178 ﾠ 0.26 ﾠ
 ﾠ 43 ﾠ 0.26 ﾠ 0.8832 ﾠ 0.23 ﾠ
 ﾠ 44 ﾠ 0.23 ﾠ 1.1174 ﾠ 0.26 ﾠ
2012-ﾭ‐2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
 ﾠ 45 ﾠ 0.2 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1.0978 ﾠ 0.22 ﾠ
 ﾠ 46 ﾠ 0.17 ﾠ 0.90178 ﾠ 0.15 ﾠ ﾠ 47 ﾠ 0.14 ﾠ 0.8832 ﾠ 0.12 ﾠ
 ﾠ 48 ﾠ 0.11 ﾠ 1.1174 ﾠ 0.12 ﾠ
2013-ﾭ‐2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
 ﾠ 46 ﾠ 0.08 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ1.0978 ﾠ 0.087 ﾠ




 ﾠ 48 ﾠ 0.02 ﾠ 0.8832 ﾠ 0.017 ﾠ
 ﾠ 49 ﾠ -ﾭ‐0.01 ﾠ 1.1174 ﾠ -ﾭ‐0.011 ﾠ
Forecast ﾠ of ﾠ Water ﾠ Withdrawals ﾠ (in ﾠ Hundred ﾠ million ﾠ cubic ﾠ meters) ﾠ versus ﾠ Loss ﾠ of ﾠ
Generation ﾠ(in ﾠthousand ﾠmillion ﾠunits)*
8 ﾠ ﾠ


























































































 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
8 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠSeason ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
 ﾠ





Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(thousand ﾠMillion ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2001-ﾭ‐02 ﾠ Summer ﾠ1 ﾠ 3.67 ﾠ 1.53 ﾠ 28.96 ﾠ
 ﾠ Rainy ﾠ2 ﾠ 5.01 ﾠ 1.45 ﾠ 38.36 ﾠ
 ﾠ Winter3 ﾠ 4.78 ﾠ 1.42 ﾠ 42.29 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ4 ﾠ 2.55 ﾠ 1.59 ﾠ 21.31 ﾠ
2002-ﾭ‐03 ﾠ 1 ﾠ 2.02 ﾠ 1.64 ﾠ 15.35 ﾠ
 ﾠ 2 ﾠ 4.77 ﾠ 1.47 ﾠ 36.22 ﾠ
 ﾠ 3 ﾠ 6.33 ﾠ 1.37 ﾠ 48.50 ﾠ
 ﾠ 4 ﾠ 1.00 ﾠ 1.71 ﾠ 6.50 ﾠ
2003-ﾭ‐04 ﾠ 1 ﾠ 1.10 ﾠ 1.70 ﾠ 8.19 ﾠ
 ﾠ 2 ﾠ 0.13 ﾠ 1.76 ﾠ 0.92 ﾠ
 ﾠ 3 ﾠ 3.47 ﾠ 1.56 ﾠ 25.28 ﾠ
 ﾠ 4 ﾠ 1.48 ﾠ 1.67 ﾠ 11.23 ﾠ
2004-ﾭ‐05 ﾠ 1 ﾠ 0.31 ﾠ 1.74 ﾠ 2.24 ﾠ
 ﾠ 2 ﾠ 1.23 ﾠ 1.68 ﾠ 10.23 ﾠ
 ﾠ 3 ﾠ 4.49 ﾠ 1.44 ﾠ 39.93 ﾠ
 ﾠ 4 ﾠ 1.10 ﾠ 1.69 ﾠ 9.16 ﾠ
2005-ﾭ‐06 ﾠ 1 ﾠ 0.69 ﾠ 1.72 ﾠ 5.64 ﾠ
 ﾠ 2 ﾠ 6.82 ﾠ 1.24 ﾠ 64.47 ﾠ
 ﾠ 3 ﾠ 10.14 ﾠ 0.94 ﾠ 100.91 ﾠ
 ﾠ 4 ﾠ 2.19 ﾠ 1.60 ﾠ 20.27 ﾠ
2006-ﾭ‐07 ﾠ 1 ﾠ 1.12 ﾠ 1.69 ﾠ 9.36 ﾠ
 ﾠ 2 ﾠ 9.54 ﾠ 1.02 ﾠ 91.71 ﾠ
 ﾠ 3 ﾠ 9.76 ﾠ 0.97 ﾠ 97.07 ﾠ
 ﾠ 4 ﾠ 2.69 ﾠ 1.56 ﾠ 24.60 ﾠ
2007-ﾭ‐08 ﾠ 1 ﾠ 0.72 ﾠ 1.71 ﾠ 5.90 ﾠ
 ﾠ 2 ﾠ 13.05 ﾠ 0.71 ﾠ 128.79 ﾠ
 ﾠ 3 ﾠ 11.46 ﾠ 0.84 ﾠ 113.85 ﾠ
 ﾠ 4 ﾠ 1.57 ﾠ 1.65 ﾠ 13.77 ﾠ
2008-ﾭ‐09 ﾠ 1 ﾠ 0.00 ﾠ 1.76 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 2.55 ﾠ 1.58 ﾠ 22.74 ﾠ
 ﾠ 3 ﾠ 8.73 ﾠ 1.06 ﾠ 86.46 ﾠ
 ﾠ 4 ﾠ 1.31 ﾠ 1.67 ﾠ 11.21 ﾠ ﾠ
Table ﾠA ﾠ ﾠ6.2 ﾠ
 ﾠ
NAGARJUNA ﾠSAGAR ﾠLEFT ﾠCANAL ﾠPOWER ﾠHOUSE ﾠ
 ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ Water ﾠwith ﾠ
drawals ﾠ(in ﾠ
hundred ﾠmillion ﾠ ﾠ
cubic ﾠmeters) ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centred ﾠ Specific ﾠ
Seasonal ﾠ ﾠ
Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1Summer ﾠ 0.00 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 0.00 ﾠ
 ﾠ 2 ﾠRainy ﾠ 0.00 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 0.00 ﾠ
 ﾠ 3 ﾠWinter ﾠ 22.24 ﾠ 3 3 ﾠ  ﾠ 6.6 ﾠ 6.6 ﾠ 3.39 ﾠ 11.09 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 4.12 ﾠ 4 4 ﾠ  ﾠ 6.6 ﾠ 6.6 ﾠ 0.62 ﾠ 4.62 ﾠ
2002-ﾭ03 ﾠ Summer ﾠ 0.00 ﾠ 5 ﾠ 6.6 ﾠ 3.8 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Rainy ﾠ 0.00 ﾠ 6 ﾠ 1.0 ﾠ 0.5 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Winter ﾠ 0.00 ﾠ 7 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ 0.00 ﾠ 8 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
2003-ﾭ04 ﾠ Summer ﾠ 0.00 ﾠ 9 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Rainy ﾠ 0.00 ﾠ 10 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Winter ﾠ 0.00 ﾠ 11 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ 0.00 ﾠ 12 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
2004-ﾭ05 ﾠ Summer ﾠ 0.00 ﾠ 13 ﾠ 0.0 ﾠ 1.3 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Rainy ﾠ 0.00 ﾠ 14 ﾠ 2.5 ﾠ 2.5 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ Winter ﾠ 10.16 ﾠ 15 ﾠ 2.5 ﾠ 3.7 ﾠ 2.75 ﾠ 5.03 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ 0.00 ﾠ 16 ﾠ 4.9 ﾠ 6.7 ﾠ 0 ﾠ 0.00 ﾠ
2005-ﾭ06 ﾠ Summer ﾠ 9.26 ﾠ 17 ﾠ 8.4 ﾠ 12.7 ﾠ 0.73 ﾠ 15.2 ﾠ
 ﾠ Rainy ﾠ 14.38 ﾠ 18 ﾠ 16.9 ﾠ 21.8 ﾠ 0.66 ﾠ 29.3 ﾠ
 ﾠ Winter ﾠ 43.96 ﾠ 19 ﾠ 26.8 ﾠ 25.6 ﾠ 1.72 ﾠ 21.76 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ 39.43 ﾠ 20 ﾠ 24.4 ﾠ 25.5 ﾠ 1.55 ﾠ 44.30 ﾠ
2006-ﾭ07 ﾠ Summer ﾠ 0.00 ﾠ 21 ﾠ 26.5 ﾠ 28.7 ﾠ 0 ﾠ 0 ﾠ
 ﾠ Rainy ﾠ 22.70 ﾠ 22 ﾠ 30.8 ﾠ 39.1 ﾠ 0.58 ﾠ 37.21 ﾠ
 ﾠ Winter ﾠ 61.24 ﾠ 23 ﾠ 47.4 ﾠ 47.4 ﾠ 1.29 ﾠ 30.32 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ 105.66 ﾠ 24 ﾠ 47.4 ﾠ 50.1 ﾠ 2.11 ﾠ 118.72 ﾠ
2007-ﾭ08 ﾠ Summer ﾠ 0.00 ﾠ 25 ﾠ 52.9 ﾠ 63.1 ﾠ 0 ﾠ 0 ﾠ
 ﾠ Rainy ﾠ 44.68 ﾠ 26 ﾠ 73.4 ﾠ 60.3 ﾠ 0.74 ﾠ 91.18 ﾠ
 ﾠ Winter ﾠ 143.12 ﾠ 27 ﾠ 47.3 ﾠ 47.3 ﾠ 3.02 ﾠ 70.85 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ 1.41 ﾠ 28 ﾠ 47.3 ﾠ 43.1 ﾠ 0.03 ﾠ 1.58 ﾠ2008-ﾭ09 ﾠ Summer ﾠ 0.00 ﾠ 29 ﾠ 38.9 ﾠ 34.9 ﾠ 0 ﾠ 0 ﾠ
 ﾠ Rainy ﾠ 11.04 ﾠ 30 ﾠ 30.9 ﾠ 35.0 ﾠ 0.32 ﾠ 22.53 ﾠ
 ﾠ Winter ﾠ 111.14 ﾠ 31 ﾠ 39.0 ﾠ  ﾠ 0 ﾠ 55.02 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ 33.97 ﾠ 32 ﾠ  ﾠ  ﾠ 0 ﾠ 38.17 ﾠ
 ﾠ
Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
 ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2001-ﾭ02 ﾠ 0 ﾠ 0 ﾠ 3.39 ﾠ 0.62 ﾠ
2002-ﾭ03 ﾠ 0.0 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ
2003-ﾭ04 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ
2004-ﾭ05 ﾠ 0 ﾠ 0 ﾠ 2.75 ﾠ 0 ﾠ
2005-ﾭ06 ﾠ 0.73 ﾠ 0.66 ﾠ 1.72 ﾠ 1.55 ﾠ
2006-ﾭ07 ﾠ 0 ﾠ 0.58 ﾠ 1.29 ﾠ 2.11 ﾠ
2007-ﾭ08 ﾠ 0 ﾠ 0.74 ﾠ 3.03 ﾠ 0.03 ﾠ
2008-ﾭ09 ﾠ 0 ﾠ 0.32 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 0.73 ﾠ 2.3 ﾠ 12.17 ﾠ 4.31 ﾠ
Unadjusted ﾠ
Mean ﾠ 0.73 ﾠ 0.58 ﾠ 2.4 ﾠ 1.07 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.61 ﾠ 0.49 ﾠ 2.02 ﾠ 0.89 ﾠ
Index ﾠ 61 ﾠ 49 ﾠ 202 ﾠ 89 ﾠ
 ﾠ
Correction ﾠFactor ﾠ= ﾠ4/4.78 ﾠ= ﾠ0.84 ﾠ ﾠ
 ﾠ
Multiply ﾠwith ﾠthe ﾠcorrection ﾠfactor ﾠ0.84 ﾠwith ﾠunadjusted ﾠmean ﾠto ﾠget ﾠthe ﾠadjusted ﾠseasonal ﾠmean. ﾠ ﾠ













Trend ﾠequation: ﾠy ﾠ= ﾠ-ﾭ11.8+ ﾠ2.0 ﾠ ﾠ ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 54.2 ﾠ 0.61 ﾠ 33.06 ﾠ
Rainy ﾠ 34 ﾠ 56.2 ﾠ 0.49 ﾠ 27.54 ﾠ
Winter ﾠ 35 ﾠ 58.2 ﾠ 2.02 ﾠ 117.56 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 60.2 ﾠ 0.89 ﾠ 53.58 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 62.2 ﾠ 0.61 ﾠ 37.94 ﾠ
Rainy ﾠ 38 ﾠ 64.2 ﾠ 0.49 ﾠ 31.46 ﾠ
Winter ﾠ 39 ﾠ 66.2 ﾠ 2.02 ﾠ 133.72 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 68.2 ﾠ 0.89 ﾠ 60.69 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 70.2 ﾠ 0.61 ﾠ 42.82 ﾠRainy ﾠ 42 ﾠ 72.2 ﾠ 0.49 ﾠ 35.38 ﾠ
Winter ﾠ 43 ﾠ 74.2 ﾠ 2.02 ﾠ 149.88 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 76.2 ﾠ 0.89 ﾠ 67.82 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 78.2 ﾠ 0.61 ﾠ 47.70 ﾠ
Rainy ﾠ 46 ﾠ 80.2 ﾠ 0.49 ﾠ 39.29 ﾠ
Winter ﾠ 47 ﾠ 82.2 ﾠ 2.02 ﾠ 166.04 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 84.2 ﾠ 0.89 ﾠ 74.94 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 86.2 ﾠ 0.61 ﾠ 52.58 ﾠ
Rainy ﾠ 50 ﾠ 88.2 ﾠ 0.49 ﾠ 43.22 ﾠ
Winter ﾠ 51 ﾠ 90.2 ﾠ 2.02 ﾠ 182.20 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ 92.2 ﾠ 0.89 ﾠ 82.06 ﾠ
 ﾠ
SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ
 ﾠ
Year ﾠ
 ﾠ Loss ﾠGeneration ﾠ
due ﾠto ﾠWS ﾠ
(in ﾠhundred ﾠ
million ﾠunits) ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centred ﾠ Specific ﾠ
seasonal ﾠ ﾠ
Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1Summer ﾠ ﾠ 1.98 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 2.13 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.98 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 2.04 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.77 ﾠ 3 3 ﾠ  ﾠ 1.9 ﾠ 1.9 ﾠ 0.93 ﾠ 1.45 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ ﾠ 1.96 ﾠ 4 4 ﾠ  ﾠ 1.9 ﾠ 1.9 ﾠ 1.03 ﾠ 2.01 ﾠ
2002-ﾭ03 ﾠ 1Summer ﾠ ﾠ 1.98 ﾠ 5 ﾠ 1.9 ﾠ 2.0 ﾠ 0.99 ﾠ 2.13 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.98 ﾠ 6 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 2.04 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.98 ﾠ 7 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 1.63 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ ﾠ 1.98 ﾠ 8 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 2.03 ﾠ
2003-ﾭ04 ﾠ 1Summer ﾠ ﾠ 1.98 ﾠ 9 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 2.13 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.98 ﾠ 10 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 2.04 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.98 ﾠ 11 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 1.63 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ ﾠ 1.98 ﾠ 12 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 2.03 ﾠ
2004-ﾭ05 ﾠ 1Summer ﾠ ﾠ 1.98 ﾠ 13 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 2.13 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.98 ﾠ 14 ﾠ 2.0 ﾠ 2.0 ﾠ 0.99 ﾠ 2.04 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.94 ﾠ 15 ﾠ 2.0 ﾠ 2.0 ﾠ 0.97 ﾠ 1.59 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ ﾠ 1.98 ﾠ 16 ﾠ 2.0 ﾠ 1.9 ﾠ 1.04 ﾠ 2.03 ﾠ
2005-ﾭ06 ﾠ 1Summer ﾠ ﾠ 1.93 ﾠ 17 ﾠ 1.9 ﾠ 1.8 ﾠ 1.07 ﾠ 2.08 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.79 ﾠ 18 ﾠ 1.8 ﾠ 1.7 ﾠ 1.05 ﾠ 1.84 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.33 ﾠ 19 ﾠ 1.7 ﾠ 1.7 ﾠ 0.78 ﾠ 1.09 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ ﾠ 1.64 ﾠ 20 ﾠ 1.7 ﾠ 1.7 ﾠ 0.96 ﾠ 1.68 ﾠ
2006-ﾭ07 ﾠ 1Summer ﾠ ﾠ 1.98 ﾠ 21 ﾠ 1.7 ﾠ 1.6 ﾠ 1.24 ﾠ 2.13 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.67 ﾠ 22 ﾠ 1.6 ﾠ 1.6 ﾠ 1.043 ﾠ 1.72 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.11 ﾠ 23 ﾠ 1.6 ﾠ 1.6 ﾠ 0.69 ﾠ 0.91 ﾠ
 ﾠ 4 ﾠPost ﾠ 1.65 ﾠ 24 ﾠ 1.6 ﾠ 1.6 ﾠ 1.031 ﾠ 1.69 ﾠMonsoon ﾠ ﾠ
2007-ﾭ08 ﾠ 1Summer ﾠ ﾠ 1.98 ﾠ 25 ﾠ 1.6 ﾠ 1.6 ﾠ 1.24 ﾠ 2.13 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.75 ﾠ 26 ﾠ 1.7 ﾠ 1.7 ﾠ 1.03 ﾠ 1.80 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.29 ﾠ 27 ﾠ 1.7 ﾠ 1.7 ﾠ 0.76 ﾠ 1.06 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ ﾠ 1.91 ﾠ 28 ﾠ 1.7 ﾠ 1.8 ﾠ 1.06 ﾠ 1.95 ﾠ
2008-ﾭ09 ﾠ 1Summer ﾠ ﾠ 1.98 ﾠ 29 ﾠ 1.8 ﾠ 1.8 ﾠ 1.1 ﾠ 2.13 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.93 ﾠ 30 ﾠ 1.8 ﾠ 1.8 ﾠ 1.07 ﾠ 1.99 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.25 ﾠ 31 ﾠ 1.8 ﾠ  ﾠ  ﾠ 1.03 ﾠ
 ﾠ 4 ﾠPost ﾠ





Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2001-ﾭ02 ﾠ 0 ﾠ 0 ﾠ 0.93 ﾠ 1.03 ﾠ
2002-ﾭ03 ﾠ 0.99 ﾠ 0.99 ﾠ 0.99 ﾠ 0.99 ﾠ
2003-ﾭ04 ﾠ 0.99 ﾠ 0.99 ﾠ 0.99 ﾠ 0.99 ﾠ
2004-ﾭ05 ﾠ 0.99 ﾠ 0.99 ﾠ 0.97 ﾠ 1.04 ﾠ
2005-ﾭ06 ﾠ 1.07 ﾠ 1.05 ﾠ 0.78 ﾠ 0.96 ﾠ
2006-ﾭ07 ﾠ 1.24 ﾠ 1.04 ﾠ 0.69 ﾠ 1.03 ﾠ
2007-ﾭ08 ﾠ 1.24 ﾠ 1.03 ﾠ 0.76 ﾠ 1.06 ﾠ
2008-ﾭ09 ﾠ 1.1 ﾠ 1.07 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 7.62 ﾠ 7.16 ﾠ 6.11 ﾠ 7.1 ﾠ
Unadjusted ﾠ
Mean ﾠ 1.09 ﾠ 1.02 ﾠ 0.87 ﾠ 1.01 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 1.09 ﾠ 1.02 ﾠ 0.87 ﾠ 1.01 ﾠ
Index ﾠ 109 ﾠ 102 ﾠ 87 ﾠ 101 ﾠ
 ﾠ













Trend ﾠequation: ﾠy ﾠ= ﾠ20.2 ﾠ± ﾠ0.012 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ Seasonal ﾠIndex ﾠ Forecast ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 19.80 ﾠ 1.09 ﾠ 21.58 ﾠ
Rainy ﾠ 34 ﾠ 19.79 ﾠ 1.02 ﾠ 20.19 ﾠ







2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠSummer ﾠ 37 ﾠ 19.76 ﾠ 1.09 ﾠ 21.53 ﾠ
Rainy ﾠ 38 ﾠ 19.74 ﾠ 1.02 ﾠ 20.14 ﾠ











Summer ﾠ 41 ﾠ 19.71 ﾠ 1.09 ﾠ 21.5 ﾠ
Rainy ﾠ 42 ﾠ 19.69 ﾠ 1.02 ﾠ 20.1 ﾠ







2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 19.66 ﾠ 1.09 ﾠ 21.42 ﾠ
Rainy ﾠ 46 ﾠ 19.65 ﾠ 1.02 ﾠ 20.09 ﾠ







2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 19.61 ﾠ 1.09 ﾠ 21.38 ﾠ
Rainy ﾠ 50 ﾠ 19.6 ﾠ 1.02 ﾠ 19.99 ﾠ









Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠhundred ﾠmillion ﾠunits)*
9 ﾠ ﾠ
Quarter ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠMonsoon ﾠ
Season ﾠ
2009-ﾭ10 ﾠ
WD ﾠ(in ﾠhundred ﾠ
million ﾠcubic ﾠ
meters) ﾠ ﾠ ﾠ












































































 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠ
 ﾠ1 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠ
Conditions ﾠ
 ﾠ
Season ﾠWise ﾠVarying ﾠlevels ﾠof ﾠ ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
(Hundred ﾠ
Million ﾠCubic ﾠMeters) ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(hundred ﾠMillion ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2001-ﾭ02 ﾠ Summer ﾠ
1 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ Rainy ﾠ2 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ Winter3 ﾠ 22.24 ﾠ 1.77 ﾠ 32.39 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ
Season ﾠ4 ﾠ 4.12 ﾠ 1.96 ﾠ 2.95 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 4 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 4 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠ 10.16 ﾠ 1.94 ﾠ 7.14 ﾠ
 ﾠ 4 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 9.26 ﾠ 1.93 ﾠ 7.24 ﾠ
 ﾠ 2 ﾠ 14.38 ﾠ 1.79 ﾠ 29.67 ﾠ
 ﾠ 3 ﾠ 43.96 ﾠ 1.33 ﾠ 99.15 ﾠ
 ﾠ 4 ﾠ 39.43 ﾠ 1.64 ﾠ 51.53 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 22.70 ﾠ 1.67 ﾠ 46.84 ﾠ
 ﾠ 3 ﾠ 61.24 ﾠ 1.11 ﾠ 132.76 ﾠ
 ﾠ 4 ﾠ 105.66 ﾠ 1.65 ﾠ 49.94 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 44.68 ﾠ 1.75 ﾠ 35.67 ﾠ
 ﾠ 3 ﾠ 143.12 ﾠ 1.29 ﾠ 105.04 ﾠ
 ﾠ 4 ﾠ 1.41 ﾠ 1.91 ﾠ 11.02 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 0.00 ﾠ 1.98 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 11.04 ﾠ 1.93 ﾠ 8.01 ﾠ ﾠ 3 ﾠ 111.14 ﾠ 1.25 ﾠ 110.42 ﾠ
 ﾠ 4 ﾠ 33.97 ﾠ 1.90 ﾠ 12.72 ﾠ
 ﾠ
Table ﾠ ﾠA ﾠ ﾠ6.3 ﾠ
 ﾠ
NAGARJUNA ﾠSAGAR ﾠRIGHT ﾠCANAL ﾠPOWER ﾠHOUSE ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ Water ﾠwith ﾠ
drawals ﾠ(in ﾠ
hundred ﾠmillion ﾠ ﾠ
cubic ﾠmeters) ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centered ﾠ Specific ﾠ
seasonal ﾠ
Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1Summer ﾠ 0.00 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 0.00 ﾠ
 ﾠ 2 ﾠRainy ﾠ 0.00 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 0.00 ﾠ
 ﾠ 3 ﾠWinter ﾠ 37.02 ﾠ 3 3 ﾠ  ﾠ 15.0 ﾠ 15.0 ﾠ 2.5 ﾠ 21.3 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ
Monsoon ﾠ ﾠ 22.90 ﾠ 4 4 ﾠ  ﾠ 15.0 ﾠ 15.0 ﾠ 1.53 ﾠ 21.6 ﾠ
2002-ﾭ03 ﾠ 1Summer ﾠ 0.00 ﾠ 5 ﾠ 15.0 ﾠ 10.4 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠRainy ﾠ 0.00 ﾠ 6 ﾠ 5.7 ﾠ 2.9 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠWinter ﾠ 0.00 ﾠ 7 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ
Monsoon ﾠ ﾠ 0.00 ﾠ 8 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
2003-ﾭ04 ﾠ 1Summer ﾠ 0.00 ﾠ 9 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠRainy ﾠ 0.00 ﾠ 10 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠWinter ﾠ 0.00 ﾠ 11 ﾠ 0.0 ﾠ 0.0 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ
Monsoon ﾠ ﾠ 0.00 ﾠ 12 ﾠ 0.0 ﾠ 0.2 ﾠ 0 ﾠ 0.00 ﾠ
2004-ﾭ05 ﾠ 1Summer ﾠ 0.00 ﾠ 13 ﾠ 0.4 ﾠ 6.8 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠRainy ﾠ 1.51 ﾠ 14 ﾠ 13.2 ﾠ 13.8 ﾠ 0.11 ﾠ 6.7 ﾠ
 ﾠ 3 ﾠWinter ﾠ 51.48 ﾠ 15 ﾠ 14.4 ﾠ 18.3 ﾠ 2.8 ﾠ 29.6 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ
Monsoon ﾠ ﾠ 4.49 ﾠ 16 ﾠ 22.2 ﾠ 23.3 ﾠ 0.19 ﾠ 4.2 ﾠ
2005-ﾭ06 ﾠ 1Summer ﾠ 31.34 ﾠ 17 ﾠ 24.4 ﾠ 26.8 ﾠ 1.17 ﾠ 31.9 ﾠ
 ﾠ 2 ﾠRainy ﾠ 10.43 ﾠ 18 ﾠ 29.2 ﾠ 36.8 ﾠ 0.28 ﾠ 46.11 ﾠ
 ﾠ 3 ﾠWinter ﾠ 70.59 ﾠ 19 ﾠ 44.4 ﾠ 42.2 ﾠ 1.67 ﾠ 40.6 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ
Monsoon ﾠ ﾠ 65.42 ﾠ 20 ﾠ 39.9 ﾠ 41.5 ﾠ 1.57 ﾠ 62.6 ﾠ
2006-ﾭ07 ﾠ 1Summer ﾠ 13.25 ﾠ 21 ﾠ 43.1 ﾠ 50.0 ﾠ 0.27 ﾠ 13.5 ﾠ
 ﾠ 2 ﾠRainy ﾠ 23.06 ﾠ 22 ﾠ 57.0 ﾠ 74.3 ﾠ 0.31 ﾠ 101.9 ﾠ
 ﾠ 3 ﾠWinter ﾠ 126.12 ﾠ 23 ﾠ 91.6 ﾠ 90.0 ﾠ 1.4 ﾠ 72.5 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ
Monsoon ﾠ ﾠ 204.17 ﾠ 24 ﾠ 88.3 ﾠ 92.7 ﾠ 2.20 ﾠ 192.36 ﾠ
2007-ﾭ08 ﾠ 1Summer ﾠ 0.00 ﾠ 25 ﾠ 97.0 ﾠ 110.9 ﾠ 0 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠRainy ﾠ 57.62 ﾠ 26 ﾠ 124.8 ﾠ 113.5 ﾠ 0.51 ﾠ 58.6 ﾠ
 ﾠ 3 ﾠWinter ﾠ 237.49 ﾠ 27 ﾠ 102.2 ﾠ 146.0 ﾠ 1.63 ﾠ 136.5 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ 113.70 ﾠ 28 ﾠ 189.7 ﾠ 184.4 ﾠ 0.62 ﾠ 107.12 ﾠMonsoon ﾠ ﾠ
2008-ﾭ09 ﾠ 1Summer ﾠ 350.15 ﾠ 29 ﾠ 179.1 ﾠ 178.2 ﾠ 1.96 ﾠ 356.2 ﾠ
 ﾠ 2 ﾠRainy ﾠ 15.16 ﾠ 30 ﾠ 177.3 ﾠ 176.2 ﾠ 0.09 ﾠ 67.02 ﾠ
 ﾠ 3 ﾠWinter ﾠ 230.27 ﾠ 31 ﾠ 175.1 ﾠ  ﾠ  ﾠ 132.3 ﾠ
 ﾠ 4 ﾠPost ﾠ ﾠ






Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2001-ﾭ02 ﾠ  ﾠ  ﾠ 2.5 ﾠ 1.53 ﾠ
2002-ﾭ03 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ
2003-ﾭ04 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ
2004-ﾭ05 ﾠ 0 ﾠ 0.11 ﾠ 2.8 ﾠ 0.19 ﾠ
2005-ﾭ06 ﾠ 1.17 ﾠ 0.28 ﾠ 1.67 ﾠ 1.57 ﾠ
2006-ﾭ07 ﾠ 0.27 ﾠ 0.31 ﾠ 1.4 ﾠ 2.20 ﾠ
2007-ﾭ08 ﾠ 0 ﾠ 0.51 ﾠ 1.63 ﾠ 0.62 ﾠ
2008-ﾭ09 ﾠ 1.96 ﾠ 0.09 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 3.4 ﾠ 1.3 ﾠ 10 ﾠ 6.11 ﾠ
Unadjusted ﾠ
Mean ﾠ 1.13 ﾠ 0.26 ﾠ 2 ﾠ 1.22 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.9831 ﾠ 0.2262 ﾠ 1.74 ﾠ 1.0614 ﾠ
Index ﾠ 98.31 ﾠ 22.62 ﾠ 174 ﾠ 106.14 ﾠ
 ﾠ













Correction ﾠFactor ﾠ= ﾠ4/4.61 ﾠ= ﾠ0.87 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ-ﾭ4.14+ ﾠ0.59 ﾠ ﾠx ﾠ
 ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ




2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 15.33 ﾠ 0.9831 ﾠ 15.07 ﾠ
Rainy ﾠ 34 ﾠ 15.92 ﾠ 0.2262 ﾠ 3.6 ﾠ
Winter ﾠ 35 ﾠ 16.51 ﾠ 1.74 ﾠ 28.72 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 17.1 ﾠ 1.0614 ﾠ 18.1 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠSummer ﾠ 37 ﾠ 17.32 ﾠ 0.9831 ﾠ 17.03 ﾠ
Rainy ﾠ 38 ﾠ 18.28 ﾠ 0.2262 ﾠ 4.13 ﾠ
Winter ﾠ 39 ﾠ 18.87 ﾠ 1.74 ﾠ 32.83 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 19.46 ﾠ 1.0614 ﾠ 20.6 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 20.05 ﾠ 0.9831 ﾠ 19.71 ﾠ
Rainy ﾠ 42 ﾠ 20.64 ﾠ 0.2262 ﾠ 4.7 ﾠ
Winter ﾠ 43 ﾠ 21.23 ﾠ 1.74 ﾠ 36.94 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 21.82 ﾠ 1.0614 ﾠ 23.16 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 22.41 ﾠ 0.9831 ﾠ 22.03 ﾠ
Rainy ﾠ 46 ﾠ 23 ﾠ 0.2262 ﾠ 5.2 ﾠ
Winter ﾠ 47 ﾠ 23.59 ﾠ 1.74 ﾠ 41.05 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 24.18 ﾠ 1.0614 ﾠ 25.66 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 24.5 ﾠ 0.9831 ﾠ 24.09 ﾠ
Rainy ﾠ 50 ﾠ 25.36 ﾠ 0.2262 ﾠ 5.74 ﾠ
Winter ﾠ 51 ﾠ 25.95 ﾠ 1.74 ﾠ 45.15 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ 26.54 ﾠ 1.0614 ﾠ 28.17 ﾠ
 ﾠ
 ﾠ
SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ
Year ﾠ  ﾠ Loss ﾠGeneration ﾠ
due ﾠto ﾠWS ﾠ
(in ﾠmillion ﾠunits) ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centred ﾠ Specific ﾠ
Seasonal ﾠ ﾠ
Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1Summer ﾠ ﾠ 132.18 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 197.28 ﾠ
 ﾠ 2Rainy ﾠ 132.18 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ133.51 ﾠ
 ﾠ 3 ﾠWinter ﾠ 86.90 ﾠ 3 3 ﾠ  ﾠ 117.4 ﾠ 117.4 ﾠ 0.74 ﾠ 66.34 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 118.44 ﾠ 4 4 ﾠ  ﾠ 117.4 ﾠ 117.4 ﾠ 1.01 ﾠ 114.9 ﾠ
2002-ﾭ03 ﾠ 1Summer ﾠ ﾠ 132.18 ﾠ 5 ﾠ 117.4 ﾠ 123.1 ﾠ 0 ﾠ 197.28 ﾠ
 ﾠ 2Rainy ﾠ 132.18 ﾠ 6 ﾠ 128.7 ﾠ 130.5 ﾠ 0 ﾠ 133.51 ﾠ
 ﾠ 3 ﾠWinter ﾠ 132.18 ﾠ 7 ﾠ 132.2 ﾠ 132.2 ﾠ 0 ﾠ 100.90 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 132.18 ﾠ 8 ﾠ 132.2 ﾠ 132.2 ﾠ 0 ﾠ 128.33 ﾠ
2003-ﾭ04 ﾠ 1Summer ﾠ ﾠ 132.18 ﾠ 9 ﾠ 132.2 ﾠ 132.2 ﾠ 0 ﾠ 197.28 ﾠ
 ﾠ 2Rainy ﾠ 132.18 ﾠ 10 ﾠ 132.2 ﾠ 132.2 ﾠ 0 ﾠ 133.51 ﾠ
 ﾠ 3 ﾠWinter ﾠ 132.18 ﾠ 11 ﾠ 132.2 ﾠ 132.2 ﾠ 0 ﾠ 100.90 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 132.18 ﾠ 12 ﾠ 132.2 ﾠ 132.0 ﾠ 0 ﾠ 128.33 ﾠ
2004-ﾭ05 ﾠ 1Summer ﾠ ﾠ 132.18 ﾠ 13 ﾠ 131.8 ﾠ 126.4 ﾠ 0 ﾠ 197.28 ﾠ
 ﾠ 2Rainy ﾠ 130.81 ﾠ 14 ﾠ 121.0 ﾠ 120.4 ﾠ 0.11 ﾠ 132.13 ﾠ
 ﾠ 3 ﾠWinter ﾠ 88.74 ﾠ 15 ﾠ 119.9 ﾠ 116.9 ﾠ 2.8 ﾠ 67.74 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 127.75 ﾠ 16 ﾠ 113.8 ﾠ 111.3 ﾠ 0.19 ﾠ 124.03 ﾠ
2005-ﾭ06 ﾠ 1Summer ﾠ ﾠ 108.10 ﾠ 17 ﾠ 108.7 ﾠ 98.4 ﾠ 1.17 ﾠ 161.34 ﾠ
 ﾠ 2Rainy ﾠ 110.06 ﾠ 18 ﾠ 88.2 ﾠ 78.6 ﾠ 0.28 ﾠ 111.17 ﾠ
 ﾠ 3 ﾠWinter ﾠ 6.89 ﾠ 19 ﾠ 68.9 ﾠ 71.7 ﾠ 1.67 ﾠ -ﾭ5.26 ﾠ ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 50.74 ﾠ 20 ﾠ 74.5 ﾠ 72.0 ﾠ 1.57 ﾠ 49.26 ﾠ
2006-ﾭ07 ﾠ 1Summer ﾠ ﾠ 130.44 ﾠ 21 ﾠ 69.4 ﾠ 67.3 ﾠ 0.265 ﾠ 194.69 ﾠ
 ﾠ 2Rainy ﾠ 89.43 ﾠ 22 ﾠ 65.1 ﾠ 68.6 ﾠ 0.31 ﾠ 90.33 ﾠ
 ﾠ 3 ﾠWinter ﾠ -ﾭ10.03 ﾠ 23 ﾠ 72.1 ﾠ 72.3 ﾠ 1.40 ﾠ -ﾭ7.7 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 78.54 ﾠ 24 ﾠ 72.5 ﾠ 72.9 ﾠ 2.20 ﾠ 76.25 ﾠ
2007-ﾭ08 ﾠ 1Summer ﾠ ﾠ 132.24 ﾠ 25 ﾠ 73.3 ﾠ 74.4 ﾠ 0 ﾠ 197.37 ﾠ
 ﾠ 2Rainy ﾠ 92.61 ﾠ 26 ﾠ 75.5 ﾠ 78.3 ﾠ 0.51 ﾠ 93.54 ﾠ
 ﾠ 3 ﾠWinter ﾠ -ﾭ1.33 ﾠ 27 ﾠ 81.1 ﾠ 70.1 ﾠ 1.63 ﾠ -ﾭ1.02 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 100.88 ﾠ 28 ﾠ 59.1 ﾠ 62.9 ﾠ 0.62 ﾠ 97.94 ﾠ
2008-ﾭ09 ﾠ 1Summer ﾠ ﾠ 44.08 ﾠ 29 ﾠ 66.8 ﾠ 67.0 ﾠ 1.96 ﾠ 65.79 ﾠ
 ﾠ 2Rainy ﾠ 123.67 ﾠ 30 ﾠ 67.2 ﾠ 67.6 ﾠ 0.09 ﾠ 124.92 ﾠ
 ﾠ 3 ﾠWinter ﾠ 0.33 ﾠ 31 ﾠ 67.9 ﾠ  ﾠ  ﾠ 0.25 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ 103.61 ﾠ 32 ﾠ  ﾠ  ﾠ  ﾠ 100.59 ﾠ
 ﾠ
Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2001-ﾭ02 ﾠ  ﾠ  ﾠ 0.74 ﾠ 1.01 ﾠ
2002-ﾭ03 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ
2003-ﾭ04 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ 0 ﾠ
2004-ﾭ05 ﾠ 0 ﾠ 0.11 ﾠ 2.8 ﾠ 0.19 ﾠ
2005-ﾭ06 ﾠ 1.17 ﾠ 0.28 ﾠ 1.67 ﾠ 1.57 ﾠ
2006-ﾭ07 ﾠ 0.265 ﾠ 0.31 ﾠ 1.40 ﾠ 2.20 ﾠ
2007-ﾭ08 ﾠ 0 ﾠ 0.51 ﾠ 1.63 ﾠ 0.62 ﾠ
2008-ﾭ09 ﾠ 1.96 ﾠ 0.09 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 3.51 ﾠ 6.51 ﾠ 8.63 ﾠ 5.59 ﾠ
Unadjusted ﾠ
Mean ﾠ 0.88 ﾠ 1.3 ﾠ 1.73 ﾠ 1.35 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.67 ﾠ 0.99 ﾠ 1.31 ﾠ 1.03 ﾠ
Index ﾠ 67 ﾠ 99 ﾠ 131 ﾠ 102.6 ﾠ
 ﾠ













Correction ﾠFactor ﾠ= ﾠ4/5.26 ﾠ= ﾠ0.76 ﾠ





 ﾠSeasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
(in ﾠ ﾠmillion ﾠ
units) ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 5.62 ﾠ 0.67 ﾠ 3.8 ﾠ
Rainy ﾠ 34 ﾠ 5.36 ﾠ 0.99 ﾠ 5.3 ﾠ
Winter ﾠ 35 ﾠ 5.1 ﾠ 1.31 ﾠ 6.7 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 4.84 ﾠ 1.03 ﾠ 4.99 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 4.58 ﾠ 0.67 ﾠ 3.07 ﾠ
Rainy ﾠ 38 ﾠ 4.58 ﾠ 0.99 ﾠ 4.5 ﾠ
Winter ﾠ 39 ﾠ 4.04 ﾠ 1.31 ﾠ 5.3 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 3.8 ﾠ 1.03 ﾠ 3.9 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 3.54 ﾠ 0.67 ﾠ 2.4 ﾠ
Rainy ﾠ 42 ﾠ 3.28 ﾠ 0.99 ﾠ 3.2 ﾠ
Winter ﾠ 43 ﾠ 3.02 ﾠ 1.31 ﾠ 3.9 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 2.76 ﾠ 1.03 ﾠ 2.8 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 2.5 ﾠ 0.67 ﾠ 1.7 ﾠ
Rainy ﾠ 46 ﾠ 2.5 ﾠ 0.99 ﾠ 2.2 ﾠ
Winter ﾠ 47 ﾠ 1.98 ﾠ 1.31 ﾠ 2.6 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 0.68 ﾠ 1.03 ﾠ 0.70 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 1.46 ﾠ 0.67 ﾠ 0.98 ﾠ
Rainy ﾠ 50 ﾠ 1.2 ﾠ 0.99 ﾠ 1.19 ﾠ
Winter ﾠ 51 ﾠ 0.94 ﾠ 1.31 ﾠ 1.23 ﾠ




Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠ ﾠmillion ﾠunits)*
10 ﾠ ﾠ














































































 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
10 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
Season ﾠWise ﾠVarying ﾠlevels ﾠof ﾠ ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
(In ﾠHundred ﾠ
Million ﾠCubic ﾠMeters) ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(Million ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2001-ﾭ02 ﾠ Summer ﾠ
1 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ Rainy ﾠ2 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ Winter3 ﾠ 37.02 ﾠ 86.90 ﾠ 2.52 ﾠ
 ﾠ Post ﾠ
Monsoon ﾠ
Season ﾠ4 ﾠ 22.90 ﾠ 118.44 ﾠ 0.76 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ 4 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ 4 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 0.00 ﾠ 132.18 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 1.51 ﾠ 130.81 ﾠ 0.06 ﾠ
 ﾠ 3 ﾠ 51.48 ﾠ 88.74 ﾠ 1.74 ﾠ
 ﾠ 4 ﾠ 4.49 ﾠ 127.75 ﾠ 0.17 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 31.34 ﾠ 108.10 ﾠ 8.16 ﾠ
 ﾠ 2 ﾠ 10.43 ﾠ 110.06 ﾠ 3.64 ﾠ
 ﾠ 3 ﾠ 70.59 ﾠ 6.89 ﾠ 20.14 ﾠ
 ﾠ 4 ﾠ 65.42 ﾠ 50.74 ﾠ 22.07 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 13.25 ﾠ 130.44 ﾠ 0.23 ﾠ
 ﾠ 2 ﾠ 23.06 ﾠ 89.43 ﾠ 0.68 ﾠ
 ﾠ 3 ﾠ 126.12 ﾠ -ﾭ10.03 ﾠ 2.19 ﾠ
 ﾠ 4 ﾠ 204.17 ﾠ 78.54 ﾠ 2.19 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 0.00 ﾠ 132.24 ﾠ 0.09 ﾠ
 ﾠ 2 ﾠ 57.62 ﾠ 92.61 ﾠ 0.62 ﾠ
 ﾠ 3 ﾠ 237.49 ﾠ -ﾭ1.33 ﾠ 2.16 ﾠ
 ﾠ 4 ﾠ 113.70 ﾠ 100.88 ﾠ 1.21 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 350.15 ﾠ 44.08 ﾠ 0.03 ﾠ
 ﾠ 2 ﾠ 15.16 ﾠ 123.67 ﾠ 0.26 ﾠ ﾠ 3 ﾠ 230.27 ﾠ 0.33 ﾠ 2.14 ﾠ







SRISAILAM ﾠLEFT ﾠCANAL ﾠPOWER ﾠHOUSE ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ Water ﾠwith ﾠ








02 ﾠ 1 ﾠ 19.78 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 22.63 ﾠ
 ﾠ 2 ﾠ 6.95 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 20.11 ﾠ
 ﾠ 3 ﾠ 20.07 ﾠ 3 3 ﾠ  ﾠ 13.9 ﾠ 13.4 ﾠ 1.49 ﾠ 12.9 ﾠ
 ﾠ 4 ﾠ 8.69 ﾠ 4 4 ﾠ  ﾠ 12.9 ﾠ 12.5 ﾠ 0.69 ﾠ 6.2 ﾠ
2002-ﾭ
03 ﾠ 1 ﾠ 15.72 ﾠ 5 ﾠ 12.0 ﾠ 14.8 ﾠ 1.06 ﾠ 17.98 ﾠ
 ﾠ 2 ﾠ 3.69 ﾠ 6 ﾠ 17.6 ﾠ 20.3 ﾠ 0.18 ﾠ 10.68 ﾠ
 ﾠ 3 ﾠ 42.46 ﾠ 7 ﾠ 23.0 ﾠ 22.3 ﾠ 1.90 ﾠ 27.30 ﾠ
 ﾠ 4 ﾠ 29.93 ﾠ 8 ﾠ 21.7 ﾠ 21.2 ﾠ 1.41 ﾠ 21.38 ﾠ
2003-ﾭ
04 ﾠ 1 ﾠ 10.56 ﾠ 9 ﾠ 20.7 ﾠ 16.8 ﾠ 0.63 ﾠ 12.08 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 10 ﾠ 12.9 ﾠ 12.6 ﾠ 0 ﾠ 0 ﾠ
 ﾠ 3 ﾠ 11.24 ﾠ 11 ﾠ 12.2 ﾠ 16.9 ﾠ 0.67 ﾠ 7.23 ﾠ
 ﾠ 4 ﾠ 26.96 ﾠ 12 ﾠ 21.6 ﾠ 23.3 ﾠ 1.29 ﾠ 19.26 ﾠ
2004-ﾭ
05 ﾠ 1 ﾠ 48.23 ﾠ 13 ﾠ 25.0 ﾠ 33.0 ﾠ 1.46 ﾠ 55.18 ﾠ
 ﾠ 2 ﾠ 13.54 ﾠ 14 ﾠ 41.1 ﾠ 47.0 ﾠ 0.28 ﾠ 39.18 ﾠ
 ﾠ 3 ﾠ 75.50 ﾠ 15 ﾠ 52.9 ﾠ 55.9 ﾠ 1.35 ﾠ 48.55 ﾠ
 ﾠ 4 ﾠ 74.49 ﾠ 16 ﾠ 58.9 ﾠ 62.1 ﾠ 1.19 ﾠ 53.21 ﾠ
2005-ﾭ
06 ﾠ 1 ﾠ 72.17 ﾠ 17 ﾠ 65.2 ﾠ 78.0 ﾠ 0.93 ﾠ 82.57 ﾠ
 ﾠ 2 ﾠ 38.78 ﾠ 18 ﾠ 90.7 ﾠ 92.4 ﾠ 0.42 ﾠ 112.07 ﾠ
 ﾠ 3 ﾠ 177.41 ﾠ 19 ﾠ 94.1 ﾠ 87.0 ﾠ 2.04 ﾠ 114.07 ﾠ
 ﾠ 4 ﾠ 87.92 ﾠ 20 ﾠ 80.0 ﾠ 76.7 ﾠ 1.15 ﾠ 62.8 ﾠ
2006-ﾭ
07 ﾠ 1 ﾠ 15.85 ﾠ 21 ﾠ 73.3 ﾠ 52.8 ﾠ 0.30 ﾠ 18.13 ﾠ
 ﾠ 2 ﾠ 12.12 ﾠ 22 ﾠ 32.2 ﾠ 22.3 ﾠ 0.54 ﾠ 35.07 ﾠ ﾠ 3 ﾠ 12.93 ﾠ 23 ﾠ 12.4 ﾠ 10.8 ﾠ 1.19 ﾠ 8.52 ﾠ
 ﾠ 4 ﾠ 8.56 ﾠ 24 ﾠ 9.2 ﾠ 7.9 ﾠ 1.08 ﾠ 15.86 ﾠ
2007-ﾭ
08 ﾠ 1 ﾠ 3.33 ﾠ 25 ﾠ 6.6 ﾠ 6.6 ﾠ 0.50 ﾠ 3.81 ﾠ
 ﾠ 2 ﾠ 1.54 ﾠ 26 ﾠ 6.7 ﾠ 8.4 ﾠ 0.18 ﾠ 4.46 ﾠ
 ﾠ 3 ﾠ 13.25 ﾠ 27 ﾠ 10.1 ﾠ  ﾠ  ﾠ 8.52 ﾠ
 ﾠ 4 ﾠ 22.21 ﾠ 28 ﾠ  ﾠ  ﾠ  ﾠ 15.86 ﾠ
 ﾠ
Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2001-ﾭ02 ﾠ  ﾠ  ﾠ 1.49 ﾠ 0.69 ﾠ
2002-ﾭ03 ﾠ 1.06 ﾠ 0.18 ﾠ 1.90 ﾠ 1.41 ﾠ
2003-ﾭ04 ﾠ 0.63 ﾠ 0 ﾠ 0.67 ﾠ 1.29 ﾠ
2004-ﾭ05 ﾠ 1.46 ﾠ 0.28 ﾠ 1.35 ﾠ 1.19 ﾠ
2005-ﾭ06 ﾠ 0.93 ﾠ 0.42 ﾠ 2.04 ﾠ 1.15 ﾠ
2006-ﾭ07 ﾠ 0.30 ﾠ 0.54 ﾠ 1.19 ﾠ 1.08 ﾠ
2007-ﾭ08 ﾠ 0.50 ﾠ 0.18 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 4.88 ﾠ 1.6 ﾠ 8.64 ﾠ 6.81 ﾠ
Unadjusted ﾠ
Mean ﾠ 0.81 ﾠ 0.32 ﾠ 1.44 ﾠ 1.13 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.874 ﾠ 0.3456 ﾠ 1.5552 ﾠ 1.4 ﾠ
Index ﾠ 87.4 ﾠ 34.56 ﾠ 155.5 ﾠ 140.4 ﾠ













Correction ﾠFactor ﾠ= ﾠ4 ﾠ/3.7 ﾠ= ﾠ1.08 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ23.0+ ﾠ0.57 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals: ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
( ﾠin ﾠhundred ﾠ
million ﾠcubic ﾠ
meters) ﾠ ﾠ
2008-ﾭ09 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ 39.53 ﾠ 0.874 ﾠ 34.55 ﾠ
Rainy ﾠ 30 ﾠ 40.1 ﾠ 0.3456 ﾠ 13.9 ﾠ
Winter ﾠ 31 ﾠ 40.67 ﾠ 1.5552 ﾠ 63.25 ﾠ
Post ﾠMonsoon ﾠ 32 ﾠ 41.2 ﾠ 1.4 ﾠ 57.68 ﾠ
2009-ﾭ2010 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 41.81 ﾠ 0.874 ﾠ 6.54 ﾠ
Rainy ﾠ 34 ﾠ 42.38 ﾠ 0.3456 ﾠ 14.65 ﾠ
Winter ﾠ 35 ﾠ 42.95 ﾠ 1.5552 ﾠ 66.79 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 43.52 ﾠ 1.4 ﾠ 60.93 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 49.09 ﾠ 0.874 ﾠ 42.90 ﾠRainy ﾠ 38 ﾠ 44.66 ﾠ 0.3456 ﾠ 15.43 ﾠ
Winter ﾠ 39 ﾠ 45.23 ﾠ 1.5552 ﾠ 70.34 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 45.8 ﾠ 1.4 ﾠ 64.14 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 46.37 ﾠ 0.874 ﾠ 40.53 ﾠ
Rainy ﾠ 42 ﾠ 46.94 ﾠ 0.3456 ﾠ 16.22 ﾠ
Winter ﾠ 43 ﾠ 47.51 ﾠ 1.5552 ﾠ 73.89 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 48.09 ﾠ 1.4 ﾠ 67.33 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 48.65 ﾠ 0.874 ﾠ 42.52 ﾠ
Rainy ﾠ 46 ﾠ 49.22 ﾠ 0.3456 ﾠ 17.01 ﾠ
Winter ﾠ 47 ﾠ 49.79 ﾠ 1.5552 ﾠ 77.43 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 50.36 ﾠ 1.4 ﾠ 70.50 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 50.93 ﾠ 0.874 ﾠ 44.51 ﾠ
Rainy ﾠ 50 ﾠ 51.5 ﾠ 0.3456 ﾠ 45.01 ﾠ
Winter ﾠ 51 ﾠ 52.07 ﾠ 1.5552 ﾠ 80.9 ﾠ
Post ﾠMonsoon ﾠ




SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ









02 ﾠ 1 ﾠ 1.81 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 1.71 ﾠ
 ﾠ 2 ﾠ 0.60 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 0.55 ﾠ
 ﾠ 3 ﾠ 1.80 ﾠ 3 3 ﾠ  ﾠ 1.5 ﾠ 1.5 ﾠ 1 ﾠ 2.14 ﾠ
 ﾠ 4 ﾠ 1.88 ﾠ 4 4 ﾠ  ﾠ 1.5 ﾠ 1.7 ﾠ 1.04 ﾠ 1.92 ﾠ
2002-ﾭ
03 ﾠ 1 ﾠ 1.85 ﾠ 5 ﾠ 1.9 ﾠ 1.8 ﾠ 1.1 ﾠ 1.75 ﾠ
 ﾠ 2 ﾠ 1.92 ﾠ 6 ﾠ 1.8 ﾠ 1.8 ﾠ 1.03 ﾠ 1.75 ﾠ
 ﾠ 3 ﾠ 1.68 ﾠ 7 ﾠ 1.8 ﾠ 1.8 ﾠ 0.93 ﾠ 1.99 ﾠ
 ﾠ 4 ﾠ 1.76 ﾠ 8 ﾠ 1.8 ﾠ 1.8 ﾠ 0.97 ﾠ 1.79 ﾠ
2003-ﾭ
04 ﾠ 1 ﾠ 1.88 ﾠ 9 ﾠ 1.8 ﾠ 1.8 ﾠ 1.04 ﾠ 1.77 ﾠ
 ﾠ 2 ﾠ 1.94 ﾠ 10 ﾠ 1.9 ﾠ 1.9 ﾠ 1.02 ﾠ 1.76 ﾠ
 ﾠ 3 ﾠ 1.87 ﾠ 11 ﾠ 1.9 ﾠ 1.8 ﾠ 1.04 ﾠ 2.2 ﾠ
 ﾠ 4 ﾠ 1.77 ﾠ 12 ﾠ 1.8 ﾠ 1.8 ﾠ 0.98 ﾠ 1.8 ﾠ
2004-ﾭ
05 ﾠ 1 ﾠ 1.63 ﾠ 13 ﾠ 1.8 ﾠ 1.7 ﾠ 0.96 ﾠ 1.54 ﾠ
 ﾠ 2 ﾠ 1.87 ﾠ 14 ﾠ 1.7 ﾠ 1.6 ﾠ 1.17 ﾠ 1.70 ﾠ
 ﾠ 3 ﾠ 1.40 ﾠ 15 ﾠ 1.6 ﾠ 1.6 ﾠ 0.87 ﾠ 1.66 ﾠ
 ﾠ 4 ﾠ 1.40 ﾠ 16 ﾠ 1.5 ﾠ 1.5 ﾠ 0.93 ﾠ 1.43 ﾠ
2005-ﾭ 1 ﾠ 1.45 ﾠ 17 ﾠ 1.5 ﾠ 1.4 ﾠ 1.04 ﾠ 1.37 ﾠ06 ﾠ
 ﾠ 2 ﾠ 1.69 ﾠ 18 ﾠ 1.4 ﾠ 1.3 ﾠ 1 ﾠ 1.54 ﾠ
 ﾠ 3 ﾠ 0.85 ﾠ 19 ﾠ 1.3 ﾠ 1.4 ﾠ 0.61 ﾠ 1.01 ﾠ
 ﾠ 4 ﾠ 1.38 ﾠ 20 ﾠ 1.4 ﾠ 1.4 ﾠ 0.99 ﾠ 1.41 ﾠ
2006-ﾭ
07 ﾠ 1 ﾠ 1.74 ﾠ 21 ﾠ 1.4 ﾠ 1.5 ﾠ 1.16 ﾠ 1.64 ﾠ
 ﾠ 2 ﾠ 1.82 ﾠ 22 ﾠ 1.5 ﾠ 1.5 ﾠ 1.21 ﾠ 1.66 ﾠ
 ﾠ 3 ﾠ 1.01 ﾠ 23 ﾠ 1.5 ﾠ 1.5 ﾠ .67 ﾠ 1.20 ﾠ
 ﾠ 4 ﾠ 1.54 ﾠ 24 ﾠ 1.5 ﾠ 1.5 ﾠ 1.03 ﾠ 1.57 ﾠ
2007-ﾭ
08 ﾠ 1 ﾠ 1.56 ﾠ 25 ﾠ 1.4 ﾠ 1.4 ﾠ 1.02 ﾠ 1.47 ﾠ
 ﾠ 2 ﾠ 1.60 ﾠ 26 ﾠ 1.3 ﾠ 1.3 ﾠ 1.11 ﾠ 1.46 ﾠ
 ﾠ 3 ﾠ 0.66 ﾠ 27 ﾠ 1.4 ﾠ 1.2 ﾠ 1.23 ﾠ 0.78 ﾠ
 ﾠ 4 ﾠ 1.59 ﾠ 28 ﾠ 1.0 ﾠ  ﾠ  ﾠ 1.62 ﾠ
 ﾠ
Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2001-ﾭ02 ﾠ  ﾠ  ﾠ 1 ﾠ 1.04 ﾠ
2002-ﾭ03 ﾠ 1.1 ﾠ 1.03 ﾠ 0.93 ﾠ 0.97 ﾠ
2003-ﾭ04 ﾠ 1.04 ﾠ 1.02 ﾠ 1.04 ﾠ 0.98 ﾠ
2004-ﾭ05 ﾠ 0.96 ﾠ 1.17 ﾠ 0.87 ﾠ 0.93 ﾠ
2005-ﾭ06 ﾠ 1.04 ﾠ 1 ﾠ 0.61 ﾠ 0.99 ﾠ
2006-ﾭ07 ﾠ 1.16 ﾠ 1.21 ﾠ 0.67 ﾠ 1.03 ﾠ
2007-ﾭ08 ﾠ 1.11 ﾠ 1.23 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 6.41 ﾠ 6.66 ﾠ 5.12 ﾠ 5.94 ﾠ
Unadjusted ﾠ
Mean ﾠ 1.07 ﾠ 1.11 ﾠ 0.85 ﾠ 0.99 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 1.0593 ﾠ 1.099 ﾠ 0.8415 ﾠ 0.9801 ﾠ
Index ﾠ 105.93 ﾠ 109.9 ﾠ 84.15 ﾠ 98.01 ﾠ













Correction ﾠFactor ﾠ= ﾠ4/4.02 ﾠ= ﾠ0.99 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ1.79 ﾠ-ﾭ ﾠ0.015 ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration: ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
(in ﾠthousand ﾠ
million ﾠunits) ﾠ
2008-ﾭ09 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ 1.355 ﾠ 1.0593 ﾠ 1.44 ﾠ
Rainy ﾠ 30 ﾠ 1.34 ﾠ 1.099 ﾠ 1.47 ﾠ
Winter ﾠ 31 ﾠ 1.325 ﾠ 0.8415 ﾠ 1.11 ﾠPost ﾠMonsoon ﾠ 32 ﾠ 1.31 ﾠ 0.9801 ﾠ 1.28 ﾠ
2009-ﾭ2010 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 1.295 ﾠ 1.0593 ﾠ 1.37 ﾠ
Rainy ﾠ 34 ﾠ 1.28 ﾠ 1.099 ﾠ 1.41 ﾠ
Winter ﾠ 35 ﾠ 1.265 ﾠ 0.8415 ﾠ 1.06 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 1.25 ﾠ 0.9801 ﾠ 1.23 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 1.35 ﾠ 1.0593 ﾠ 1.43 ﾠ
Rainy ﾠ 38 ﾠ 1.22 ﾠ 1.099 ﾠ 1.34 ﾠ
Winter ﾠ 39 ﾠ 1.205 ﾠ 0.8415 ﾠ 1.01 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 1.19 ﾠ 0.9801 ﾠ 1.16 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 1.18 ﾠ 1.0593 ﾠ 1.25 ﾠ
Rainy ﾠ 42 ﾠ 1.16 ﾠ 1.099 ﾠ 1.27 ﾠ
Winter ﾠ 43 ﾠ 1.15 ﾠ 0.8415 ﾠ 0.97 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 1.13 ﾠ 0.9801 ﾠ 1.11 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 1.11 ﾠ 1.0593 ﾠ 1.17 ﾠ
Rainy ﾠ 46 ﾠ 1.1 ﾠ 1.099 ﾠ 1.21 ﾠ
Winter ﾠ 47 ﾠ 1.085 ﾠ 0.8415 ﾠ 0.91 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 1.07 ﾠ 0.9801 ﾠ 1.05 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 1.055 ﾠ 1.0593 ﾠ 1.12 ﾠ
Rainy ﾠ 50 ﾠ 1.04 ﾠ 1.099 ﾠ 1.14 ﾠ
Winter ﾠ 51 ﾠ 1.02 ﾠ 0.8415 ﾠ 0.859 ﾠ
Post ﾠMonsoon ﾠ




Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠthousand ﾠmillion ﾠunits)*
11 ﾠ ﾠ
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11 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
Season ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
(In ﾠHundred ﾠ
Million ﾠCubic ﾠMeters) ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(in ﾠthousand ﾠMillion ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2001-ﾭ02 ﾠ Summer ﾠ
1 ﾠ 19.78 ﾠ 1.81 ﾠ 20.76 ﾠ
 ﾠ Rainy ﾠ2 ﾠ 6.95 ﾠ 0.60 ﾠ 6.96 ﾠ
 ﾠ Winter3 ﾠ 20.07 ﾠ 1.80 ﾠ 21.65 ﾠ
 ﾠ Spring ﾠ4 ﾠ 8.69 ﾠ 1.88 ﾠ 10.15 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 15.72 ﾠ 1.85 ﾠ 15.31 ﾠ
 ﾠ 2 ﾠ 3.69 ﾠ 1.92 ﾠ 3.58 ﾠ
 ﾠ 3 ﾠ 42.46 ﾠ 1.68 ﾠ 40.94 ﾠ
 ﾠ 4 ﾠ 29.93 ﾠ 1.76 ﾠ 28.23 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 10.56 ﾠ 1.88 ﾠ 9.44 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 1.94 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠ 11.24 ﾠ 1.87 ﾠ 11.73 ﾠ
 ﾠ 4 ﾠ 26.96 ﾠ 1.77 ﾠ 27.89 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 48.23 ﾠ 1.63 ﾠ 48.81 ﾠ
 ﾠ 2 ﾠ 13.54 ﾠ 1.87 ﾠ 11.94 ﾠ
 ﾠ 3 ﾠ 75.50 ﾠ 1.40 ﾠ 83.97 ﾠ
 ﾠ 4 ﾠ 74.49 ﾠ 1.40 ﾠ 84.04 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 72.17 ﾠ 1.45 ﾠ 76.04 ﾠ
 ﾠ 2 ﾠ 38.78 ﾠ 1.69 ﾠ 38.90 ﾠ
 ﾠ 3 ﾠ 177.41 ﾠ 0.85 ﾠ 168.61 ﾠ
 ﾠ 4 ﾠ 87.92 ﾠ 1.38 ﾠ 87.07 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 15.85 ﾠ 1.74 ﾠ 31.85 ﾠ
 ﾠ 2 ﾠ 12.12 ﾠ 1.82 ﾠ 20.02 ﾠ
 ﾠ 3 ﾠ 12.93 ﾠ 1.01 ﾠ 144.12 ﾠ
 ﾠ 4 ﾠ 8.56 ﾠ 1.54 ﾠ 62.82 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 3.33 ﾠ 1.56 ﾠ 58.88 ﾠ
 ﾠ 2 ﾠ 1.54 ﾠ 1.60 ﾠ 53.60 ﾠ
 ﾠ 3 ﾠ 13.25 ﾠ 0.66 ﾠ 198.27 ﾠ





Table ﾠA ﾠ6.5 ﾠ
SRISAILAM ﾠRIGHT ﾠCANAL ﾠPOWER ﾠHOUSE ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ Water ﾠwith ﾠ
drawals ﾠ ﾠ(in ﾠ
hundred ﾠ
million ﾠ ﾠcubic ﾠ
meters) ﾠ




01 ﾠ 1 ﾠ 4.77 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 12.9 ﾠ
 ﾠ 2 ﾠ 9.33 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 10.72 ﾠ
 ﾠ 3 ﾠ 17.76 ﾠ 3 3 ﾠ  ﾠ 10.3 ﾠ 10.5 ﾠ 1.69 ﾠ 5.12 ﾠ
 ﾠ 4 ﾠ 9.21 ﾠ 4 4 ﾠ  ﾠ 10.7 ﾠ 10.4 ﾠ 0.88 ﾠ 9.7 ﾠ
2001-ﾭ
02 ﾠ 1 ﾠ 6.32 ﾠ 5 ﾠ 10.2 ﾠ 9.0 ﾠ 0.70 ﾠ 17.1 ﾠ
 ﾠ 2 ﾠ 7.40 ﾠ 6 ﾠ 7.9 ﾠ 7.6 ﾠ 0.97 ﾠ 8.5 ﾠ
 ﾠ 3 ﾠ 8.63 ﾠ 7 ﾠ 7.2 ﾠ 6.5 ﾠ 1.33 ﾠ 4.8 ﾠ
 ﾠ 4 ﾠ 6.59 ﾠ 8 ﾠ 5.7 ﾠ 4.9 ﾠ 1.34 ﾠ 6.9 ﾠ
2002-ﾭ
03 ﾠ 1 ﾠ 0.07 ﾠ 9 ﾠ 4.2 ﾠ 3.7 ﾠ 0.02 ﾠ 0.19 ﾠ
 ﾠ 2 ﾠ 1.40 ﾠ 10 ﾠ 3.2 ﾠ 2.5 ﾠ 0.56 ﾠ 1.7 ﾠ
 ﾠ 3 ﾠ 4.77 ﾠ 11 ﾠ 1.8 ﾠ 1.8 ﾠ 2.65 ﾠ 2.65 ﾠ
 ﾠ 4 ﾠ 0.87 ﾠ 12 ﾠ 1.8 ﾠ 1.6 ﾠ 0.54 ﾠ 0.92 ﾠ
2003-ﾭ
04 ﾠ 1 ﾠ 0.00 ﾠ 13 ﾠ 1.4 ﾠ 1.1 ﾠ 0 ﾠ 0 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 14 ﾠ 0.8 ﾠ 1.0 ﾠ 0 ﾠ 0 ﾠ
 ﾠ 3 ﾠ 2.50 ﾠ 15 ﾠ 1.2 ﾠ 1.3 ﾠ 1.9 ﾠ 1.39 ﾠ
 ﾠ 4 ﾠ 2.13 ﾠ 16 ﾠ 1.4 ﾠ 1.8 ﾠ 1.18 ﾠ 2.24 ﾠ
2004-ﾭ
05 ﾠ 1 ﾠ 0.77 ﾠ 17 ﾠ 2.3 ﾠ 2.9 ﾠ 0.27 ﾠ 2.08 ﾠ
 ﾠ 2 ﾠ 3.63 ﾠ 18 ﾠ 3.5 ﾠ 3.3 ﾠ 1.1 ﾠ 4.2 ﾠ
 ﾠ 3 ﾠ 7.31 ﾠ 19 ﾠ 3.2 ﾠ 3.4 ﾠ 2.15 ﾠ 4.06 ﾠ
 ﾠ 4 ﾠ 1.14 ﾠ 20 ﾠ 3.6 ﾠ 4.0 ﾠ 0.29 ﾠ 1.2 ﾠ
2005-ﾭ
06 ﾠ 1 ﾠ 2.49 ﾠ 21 ﾠ 4.4 ﾠ 4.8 ﾠ 0.52 ﾠ 6.7 ﾠ
 ﾠ 2 ﾠ 6.66 ﾠ 22 ﾠ 5.1 ﾠ 5.5 ﾠ 1.21 ﾠ 7.7 ﾠ
 ﾠ 3 ﾠ 10.22 ﾠ 23 ﾠ 5.9 ﾠ 5.8 ﾠ 1.76 ﾠ 5.7 ﾠ
 ﾠ 4 ﾠ 4.29 ﾠ 24 ﾠ 5.7 ﾠ 5.0 ﾠ 0.86 ﾠ 4.5 ﾠ
2006-ﾭ
07 ﾠ 1 ﾠ 1.73 ﾠ 25 ﾠ 4.3 ﾠ 3.2 ﾠ 0.54 ﾠ 4.7 ﾠ
 ﾠ 2 ﾠ 1.07 ﾠ 26 ﾠ 2.0 ﾠ 1.6 ﾠ 0.67 ﾠ 1.23 ﾠ ﾠ 3 ﾠ 0.90 ﾠ 27 ﾠ 1.2 ﾠ 1.0 ﾠ 0.9 ﾠ 0.5 ﾠ
 ﾠ 4 ﾠ 1.24 ﾠ 28 ﾠ 0.8 ﾠ 0.8 ﾠ 1.55 ﾠ 1.3 ﾠ
2007-ﾭ
08 ﾠ 1 ﾠ 0.17 ﾠ 29 ﾠ 0.7 ﾠ 0.9 ﾠ 0.19 ﾠ 0.45 ﾠ
 ﾠ 2 ﾠ 0.68 ﾠ 30 ﾠ 1.0 ﾠ 1.0 ﾠ 0.68 ﾠ 0.78 ﾠ
 ﾠ 3 ﾠ 2.06 ﾠ 31 ﾠ 1.0 ﾠ  ﾠ  ﾠ 1.14 ﾠ
 ﾠ 4 ﾠ 1.13 ﾠ 32 ﾠ  ﾠ  ﾠ  ﾠ 1.19 ﾠ
Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2000-ﾭ01 ﾠ  ﾠ  ﾠ 1.69 ﾠ 0.88 ﾠ
2001-ﾭ02 ﾠ 0.70 ﾠ 0.97 ﾠ 1.33 ﾠ 1.34 ﾠ
2002-ﾭ03 ﾠ 0.02 ﾠ 0.56 ﾠ 2.65 ﾠ 0.54 ﾠ
2003-ﾭ04 ﾠ 0 ﾠ 0 ﾠ 1.9 ﾠ 1.18 ﾠ
2004-ﾭ05 ﾠ 0.27 ﾠ 1.1 ﾠ 2.15 ﾠ 0.29 ﾠ
2005-ﾭ06 ﾠ 0.52 ﾠ 1.21 ﾠ 1.76 ﾠ 0.86 ﾠ
2006-ﾭ07 ﾠ 0.54 ﾠ 0.67 ﾠ 0.9 ﾠ 1.55 ﾠ
2007-ﾭ08 ﾠ 0.19 ﾠ 0.68 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 2.24 ﾠ 5.19 ﾠ 12.38 ﾠ 6.64 ﾠ
Unadjusted ﾠ
Mean ﾠ 0.37 ﾠ 0.87 ﾠ 1.8 ﾠ 0.95 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.37 ﾠ 0.87 ﾠ 1.8 ﾠ 0.95 ﾠ
Index ﾠ 37 ﾠ 87 ﾠ 180 ﾠ 95 ﾠ













Correction ﾠfactor ﾠ= ﾠ4/3.99 ﾠ=1 ﾠ ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ7.70 ﾠ-ﾭ ﾠ ﾠ0.23 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals: ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
2008-ﾭ09 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ 1.03 ﾠ 0.37 ﾠ 0.38 ﾠ
Rainy ﾠ 30 ﾠ 0.8 ﾠ 0.87 ﾠ 0.69 ﾠ
Winter ﾠ 31 ﾠ 0.57 ﾠ 1.8 ﾠ 1.03 ﾠ
Post ﾠMonsoon ﾠ 32 ﾠ 0.34 ﾠ 0.95 ﾠ 0.32 ﾠ
2009-ﾭ2010 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 0.11 ﾠ 0.37 ﾠ 0.41 ﾠ
Rainy ﾠ 34 ﾠ -ﾭ0.12 ﾠ 0.87 ﾠ -ﾭ1.04 ﾠ
Winter ﾠ 35 ﾠ -ﾭ0.35 ﾠ 1.8 ﾠ -ﾭ0.63 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ -ﾭ0.58 ﾠ 0.95 ﾠ -ﾭ0.55 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ -ﾭ0.81 ﾠ 0.37 ﾠ -ﾭ0.29 ﾠRainy ﾠ 38 ﾠ -ﾭ1.04 ﾠ 0.87 ﾠ -ﾭ0.90 ﾠ
Winter ﾠ 39 ﾠ -ﾭ1.27 ﾠ 1.8 ﾠ -ﾭ2.3 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ -ﾭ1.5 ﾠ 0.95 ﾠ -ﾭ1.4 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ -ﾭ1.73 ﾠ 0.37 ﾠ -ﾭ0.64 ﾠ
Rainy ﾠ 42 ﾠ -ﾭ1.96 ﾠ 0.87 ﾠ -ﾭ3.9 ﾠ
Winter ﾠ 43 ﾠ -ﾭ2.19 ﾠ 1.8 ﾠ -ﾭ2.3 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ -ﾭ2.42 ﾠ 0.95 ﾠ -ﾭ2.29 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ -ﾭ2.65 ﾠ 0.37 ﾠ -ﾭ0.98 ﾠ
Rainy ﾠ 46 ﾠ -ﾭ2.88 ﾠ 0.87 ﾠ -ﾭ2.51 ﾠ
Winter ﾠ 47 ﾠ -ﾭ3.11 ﾠ 1.8 ﾠ -ﾭ5.6 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ -ﾭ3.34 ﾠ 0.95 ﾠ -ﾭ3.2 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ -ﾭ3.57 ﾠ 0.37 ﾠ -ﾭ1.32 ﾠ
Rainy ﾠ 50 ﾠ -ﾭ3.8 ﾠ 0.87 ﾠ -ﾭ3.31 ﾠ
Winter ﾠ 51 ﾠ -ﾭ4.03 ﾠ 1.8 ﾠ -ﾭ7.3 ﾠ
Post ﾠMonsoon ﾠ




SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ
Year ﾠ  ﾠ Loss ﾠof ﾠ
Generation ﾠdue ﾠ
to ﾠWS( ﾠin ﾠ
thousand ﾠ
million ﾠunits) ﾠ




01 ﾠ 1 ﾠ 1.35 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 1.4 ﾠ
 ﾠ 2 ﾠ 1.03 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 0.95 ﾠ
 ﾠ 3 ﾠ 0.34 ﾠ 3 3 ﾠ  ﾠ 0.9 ﾠ 0.9 ﾠ 0.38 ﾠ 0.37 ﾠ
 ﾠ 4 ﾠ 0.99 ﾠ 4 4 ﾠ  ﾠ 0.9 ﾠ 0.9 ﾠ 1.1 ﾠ 0.92 ﾠ
2001-ﾭ
02 ﾠ 1 ﾠ 1.28 ﾠ 5 ﾠ 1.0 ﾠ 1.0 ﾠ 1.28 ﾠ 1.35 ﾠ
 ﾠ 2 ﾠ 1.21 ﾠ 6 ﾠ 1.1 ﾠ 1.2 ﾠ 1.01 ﾠ 1.12 ﾠ
 ﾠ 3 ﾠ 1.06 ﾠ 7 ﾠ 1.2 ﾠ 1.2 ﾠ 0.88 ﾠ 1.16 ﾠ
 ﾠ 4 ﾠ 1.18 ﾠ 8 ﾠ 1.3 ﾠ 1.3 ﾠ 0.91 ﾠ 1.09 ﾠ
2002-ﾭ
03 ﾠ 1 ﾠ 1.66 ﾠ 9 ﾠ 1.4 ﾠ 1.4 ﾠ 1.18 ﾠ 1.75 ﾠ
 ﾠ 2 ﾠ 1.57 ﾠ 10 ﾠ 1.4 ﾠ 1.5 ﾠ 1.05 ﾠ 1.45 ﾠ
 ﾠ 3 ﾠ 1.36 ﾠ 11 ﾠ 1.6 ﾠ 1.6 ﾠ 0.85 ﾠ 1.49 ﾠ
 ﾠ 4 ﾠ 1.61 ﾠ 12 ﾠ 1.6 ﾠ 1.6 ﾠ 1.01 ﾠ 1.49 ﾠ
2003-ﾭ
04 ﾠ 1 ﾠ 1.66 ﾠ 13 ﾠ 1.6 ﾠ 1.6 ﾠ 1.07 ﾠ 1.75 ﾠ
 ﾠ 2 ﾠ 1.66 ﾠ 14 ﾠ 1.6 ﾠ 1.6 ﾠ 1.04 ﾠ 1.54 ﾠ
 ﾠ 3 ﾠ 1.49 ﾠ 15 ﾠ 1.6 ﾠ 1.6 ﾠ 0.93 ﾠ 1.63 ﾠ
 ﾠ 4 ﾠ 1.53 ﾠ 16 ﾠ 1.6 ﾠ 1.5 ﾠ 1.02 ﾠ 1.42 ﾠ
2004-ﾭ 1 ﾠ 1.61 ﾠ 17 ﾠ 1.5 ﾠ 1.5 ﾠ 1.07 ﾠ 1.69 ﾠ05 ﾠ
 ﾠ 2 ﾠ 1.39 ﾠ 18 ﾠ 1.4 ﾠ 1.4 ﾠ 0.99 ﾠ 1.28 ﾠ
 ﾠ 3 ﾠ 1.11 ﾠ 19 ﾠ 1.4 ﾠ 1.4 ﾠ 0.79 ﾠ 1.23 ﾠ
 ﾠ 4 ﾠ 1.58 ﾠ 20 ﾠ 1.4 ﾠ 1.4 ﾠ 1.13 ﾠ 1.46 ﾠ
2005-ﾭ
06 ﾠ 1 ﾠ 1.50 ﾠ 21 ﾠ 1.4 ﾠ 1.3 ﾠ 1.15 ﾠ 1.58 ﾠ
 ﾠ 2 ﾠ 1.22 ﾠ 22 ﾠ 1.3 ﾠ 1.3 ﾠ 0.94 ﾠ 1.13 ﾠ
 ﾠ 3 ﾠ 0.98 ﾠ 23 ﾠ 1.3 ﾠ 1.3 ﾠ 0.75 ﾠ 1.07 ﾠ
 ﾠ 4 ﾠ 1.36 ﾠ 24 ﾠ 1.3 ﾠ 1.2 ﾠ 1.13 ﾠ 1.26 ﾠ
2006-ﾭ
07 ﾠ 1 ﾠ 1.45 ﾠ 25 ﾠ 1.2 ﾠ 1.2 ﾠ 1.21 ﾠ 1.33 ﾠ
 ﾠ 2 ﾠ 0.95 ﾠ 26 ﾠ 1.2 ﾠ 1.2 ﾠ 0.79 ﾠ 0.65 ﾠ
 ﾠ 3 ﾠ 1.06 ﾠ 27 ﾠ 1.2 ﾠ 1.2 ﾠ 0.88 ﾠ 1.04 ﾠ
 ﾠ 4 ﾠ 1.51 ﾠ 28 ﾠ 1.2 ﾠ 1.2 ﾠ 1.26 ﾠ 1.26 ﾠ
2007-ﾭ
08 ﾠ 1 ﾠ 1.26 ﾠ 29 ﾠ 1.1 ﾠ 1.1 ﾠ 1.14 ﾠ  ﾠ
 ﾠ 2 ﾠ 0.71 ﾠ 30 ﾠ 1.1 ﾠ 1.1 ﾠ 0.65 ﾠ  ﾠ
 ﾠ 3 ﾠ 0.95 ﾠ 31 ﾠ 1.1 ﾠ  ﾠ  ﾠ  ﾠ





Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ Post ﾠ
Monsoon ﾠ ﾠ
2000-ﾭ01 ﾠ  ﾠ  ﾠ 0.38 ﾠ 1.1 ﾠ
2001-ﾭ02 ﾠ 1.28 ﾠ 1.01 ﾠ 0.88 ﾠ 0.91 ﾠ
2002-ﾭ03 ﾠ 1.18 ﾠ 1.05 ﾠ 0.85 ﾠ 1.01 ﾠ
2003-ﾭ04 ﾠ 1.07 ﾠ 1.04 ﾠ 0.93 ﾠ 1.02 ﾠ
2004-ﾭ05 ﾠ 1.07 ﾠ 0.99 ﾠ 0.79 ﾠ 1.13 ﾠ
2005-ﾭ06 ﾠ 1.15 ﾠ 0.94 ﾠ 0.75 ﾠ 1.13 ﾠ
2006-ﾭ07 ﾠ 1.21 ﾠ 0.79 ﾠ 0.88 ﾠ 1.26 ﾠ
2007-ﾭ08 ﾠ 1.14 ﾠ 0.65 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 5.64 ﾠ 6.47 ﾠ 5.46 ﾠ 6.43 ﾠ
Unadjusted ﾠ
Mean ﾠ 0.81 ﾠ 0.92 ﾠ 0.78 ﾠ 0.92 ﾠ
Adjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.948 ﾠ 1.08 ﾠ 0.91 ﾠ 1.08 ﾠ
Index ﾠ 94.8 ﾠ 108 ﾠ 91 ﾠ 108 ﾠ
As ﾠper ﾠthe ﾠIndian ﾠmonsoon ﾠconditions, ﾠthe ﾠSeasonal ﾠindex ﾠvalues ﾠcalculated ﾠare ﾠas ﾠ
follows: ﾠ ﾠ












Correction ﾠFactor ﾠ= ﾠ4/3.43 ﾠ= ﾠ1.17 ﾠ
 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ12.7 ﾠ-ﾭ ﾠ0.10 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
2008-ﾭ09 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ 10 ﾠ 0.948 ﾠ 9.48 ﾠ
Rainy ﾠ 30 ﾠ 9.9 ﾠ 1.08 ﾠ 10.69 ﾠ
Winter ﾠ 31 ﾠ 9.8 ﾠ 0.91 ﾠ 0.92 ﾠ
Post ﾠMonsoon ﾠ 32 ﾠ 9.5 ﾠ 1.08 ﾠ 10.26 ﾠ
2009-ﾭ2010 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 9.4 ﾠ 0.948 ﾠ 8.9 ﾠ
Rainy ﾠ 34 ﾠ 9.3 ﾠ 1.08 ﾠ 10.04 ﾠ
Winter ﾠ 35 ﾠ 9.2 ﾠ 0.91 ﾠ 8.4 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 9.1 ﾠ 1.08 ﾠ 9.8 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 9 ﾠ 0.948 ﾠ 8.5 ﾠ
Rainy ﾠ 38 ﾠ 8.9 ﾠ 1.08 ﾠ 9.6 ﾠ
Winter ﾠ 39 ﾠ 8.8 ﾠ 0.91 ﾠ 8.01 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 8.7 ﾠ 1.08 ﾠ 9.4 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 8.6 ﾠ 0.948 ﾠ 8.15 ﾠ
Rainy ﾠ 42 ﾠ 8.5 ﾠ 1.08 ﾠ 8.6 ﾠ
Winter ﾠ 43 ﾠ 8.4 ﾠ 0.91 ﾠ 7.6 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 8.3 ﾠ 1.08 ﾠ 8.9 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 8.2 ﾠ 0.948 ﾠ 7.8 ﾠ
Rainy ﾠ 46 ﾠ 8.1 ﾠ 1.08 ﾠ 8.7 ﾠ
Winter ﾠ 47 ﾠ 8 ﾠ 0.91 ﾠ 7.3 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 7.9 ﾠ 1.08 ﾠ 8.5 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 7.8 ﾠ 0.948 ﾠ 7.4 ﾠ
Rainy ﾠ 50 ﾠ 7.7 ﾠ 1.08 ﾠ 8.32 ﾠ
Winter ﾠ 51 ﾠ 7.6 ﾠ 0.91 ﾠ 6.9 ﾠ
Post ﾠMonsoon ﾠ








Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠthousand ﾠmillion ﾠunits)*
12 ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ









































































































1 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠ
Conditions ﾠ
 ﾠ
Season ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
 ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
( ﾠin ﾠHundred ﾠ
Million ﾠCubic ﾠMeters) ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(in ﾠthousand ﾠMillion ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2000-ﾭ01 ﾠ Summer ﾠ
1 ﾠ 4.77 ﾠ 1.35 ﾠ 56.37 ﾠ
 ﾠ Rainy ﾠ2 ﾠ 9.33 ﾠ 1.03 ﾠ 113.74 ﾠ
 ﾠ Winter3 ﾠ 17.76 ﾠ 0.34 ﾠ 238.76 ﾠ
 ﾠ Spring ﾠ4 ﾠ 9.21 ﾠ 0.99 ﾠ 121.11 ﾠ
2001-ﾭ02 ﾠ 1 ﾠ 6.32 ﾠ 1.28 ﾠ 68.73 ﾠ
 ﾠ 2 ﾠ 7.40 ﾠ 1.21 ﾠ 81.99 ﾠ
 ﾠ 3 ﾠ 8.63 ﾠ 1.06 ﾠ 108.23 ﾠ
 ﾠ 4 ﾠ 6.59 ﾠ 1.18 ﾠ 87.20 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 0.07 ﾠ 1.66 ﾠ 0.69 ﾠ ﾠ 2 ﾠ 1.40 ﾠ 1.57 ﾠ 16.60 ﾠ
 ﾠ 3 ﾠ 4.77 ﾠ 1.36 ﾠ 54.76 ﾠ
 ﾠ 4 ﾠ 0.87 ﾠ 1.61 ﾠ 9.26 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 0.00 ﾠ 1.66 ﾠ 0.00 ﾠ
 ﾠ 2 ﾠ 0.00 ﾠ 1.66 ﾠ 0.00 ﾠ
 ﾠ 3 ﾠ 2.50 ﾠ 1.49 ﾠ 31.53 ﾠ
 ﾠ 4 ﾠ 2.13 ﾠ 1.53 ﾠ 23.78 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 0.77 ﾠ 1.61 ﾠ 8.90 ﾠ
 ﾠ 2 ﾠ 3.63 ﾠ 1.39 ﾠ 48.42 ﾠ
 ﾠ 3 ﾠ 7.31 ﾠ 1.11 ﾠ 99.49 ﾠ
 ﾠ 4 ﾠ 1.14 ﾠ 1.58 ﾠ 14.13 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 2.49 ﾠ 1.50 ﾠ 30.15 ﾠ
 ﾠ 2 ﾠ 6.66 ﾠ 1.22 ﾠ 79.77 ﾠ
 ﾠ 3 ﾠ 10.22 ﾠ 0.98 ﾠ 122.75 ﾠ
 ﾠ 4 ﾠ 4.29 ﾠ 1.36 ﾠ 53.85 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 1.73 ﾠ 1.45 ﾠ 37.98 ﾠ
 ﾠ 2 ﾠ 1.07 ﾠ 0.95 ﾠ 128.12 ﾠ
 ﾠ 3 ﾠ 0.90 ﾠ 1.06 ﾠ 108.27 ﾠ
 ﾠ 4 ﾠ 1.24 ﾠ 1.51 ﾠ 28.14 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 0.17 ﾠ 1.26 ﾠ 73.01 ﾠ
 ﾠ 2 ﾠ 0.68 ﾠ 0.71 ﾠ 171.48 ﾠ
 ﾠ 3 ﾠ 2.06 ﾠ 0.95 ﾠ 128.67 ﾠ
 ﾠ 4 ﾠ 1.13 ﾠ 1.36 ﾠ 54.44 ﾠ
 ﾠ ﾠ
Table ﾠA ﾠ6.6 ﾠ
 ﾠ LOWER ﾠSILERU ﾠHYDEL ﾠPOWER ﾠHOUSE ﾠ
 ﾠ
 ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ ﾠ Water ﾠwith ﾠdrawals ﾠ









2001-ﾭ02 ﾠ 1 ﾠ 21.55 ﾠ 1 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 19.24 ﾠ
 ﾠ ﾠ 2 ﾠ 25.93 ﾠ 2 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 29.80 ﾠ
 ﾠ ﾠ 3 ﾠ 27.61 ﾠ 3 ﾠ 2.8 ﾠ 2.8 ﾠ 9.8 ﾠ 31.37 ﾠ
 ﾠ ﾠ 4 ﾠ 36.11 ﾠ 4 ﾠ 2.9 ﾠ 2.7 ﾠ 13.3 ﾠ 31.95 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 26.89 ﾠ 5 ﾠ 2.5 ﾠ 2.4 ﾠ 11.20 ﾠ 24 ﾠ
 ﾠ ﾠ 2 ﾠ 10.53 ﾠ 6 ﾠ 2.2 ﾠ 1.9 ﾠ 0.55 ﾠ 12.10 ﾠ
 ﾠ ﾠ 3 ﾠ 13.85 ﾠ 7 ﾠ 1.6 ﾠ 1.5 ﾠ 0.91 ﾠ 15.24 ﾠ
 ﾠ ﾠ 4 ﾠ 13.33 ﾠ 8 ﾠ 1.4 ﾠ 1.5 ﾠ 0.89 ﾠ 33.65 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 19.98 ﾠ 9 ﾠ 1.6 ﾠ 1.8 ﾠ 1.14 ﾠ 17.8 ﾠ
 ﾠ ﾠ 2 ﾠ 15.46 ﾠ 10 ﾠ 1.9 ﾠ 2.3 ﾠ 0.69 ﾠ 17.8 ﾠ
 ﾠ ﾠ 3 ﾠ 28.99 ﾠ 11 ﾠ 2.6 ﾠ 2.7 ﾠ 1.07 ﾠ 32.94 ﾠ
 ﾠ ﾠ 4 ﾠ 38.02 ﾠ 12 ﾠ 2.9 ﾠ 3.1 ﾠ 1.23 ﾠ 33.65 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 32.29 ﾠ 13 ﾠ 3.3 ﾠ 3.3 ﾠ 0.97 ﾠ 28.83 ﾠ
 ﾠ ﾠ 2 ﾠ 32.78 ﾠ 14 ﾠ 3.4 ﾠ 3.2 ﾠ 1.02 ﾠ 37.68 ﾠ
 ﾠ ﾠ 3 ﾠ 31.23 ﾠ 15 ﾠ 3.1 ﾠ 3.1 ﾠ 1.01 ﾠ 35.49 ﾠ
 ﾠ ﾠ 4 ﾠ 27.00 ﾠ 16 ﾠ 3.1 ﾠ 3.0 ﾠ 0.89 ﾠ 23.89 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 33.40 ﾠ 17 ﾠ 2.9 ﾠ 2.7 ﾠ 1.25 ﾠ 29.82 ﾠ
 ﾠ ﾠ 2 ﾠ 25.86 ﾠ 18 ﾠ 2.4 ﾠ 2.6 ﾠ 1.01 ﾠ 29.72 ﾠ
 ﾠ ﾠ 3 ﾠ 9.56 ﾠ 19 ﾠ 2.7 ﾠ 2.8 ﾠ 0.34 ﾠ 10.86 ﾠ
 ﾠ ﾠ 4 ﾠ 40.34 ﾠ 20 ﾠ 2.8 ﾠ 2.9 ﾠ 1.39 ﾠ 35.69 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 37.53 ﾠ 21 ﾠ 3.0 ﾠ 3.2 ﾠ 1.18 ﾠ 33.51 ﾠ
 ﾠ ﾠ 2 ﾠ 30.62 ﾠ 22 ﾠ 3.4 ﾠ 3.3 ﾠ 0.93 ﾠ 35.19 ﾠ
 ﾠ ﾠ 3 ﾠ 27.47 ﾠ 23 ﾠ 3.2 ﾠ 3.1 ﾠ 0.90 ﾠ 31.21 ﾠ
 ﾠ ﾠ 4 ﾠ 30.84 ﾠ 24 ﾠ 3.0 ﾠ 2.9 ﾠ 1.06 ﾠ 27.29 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 29.89 ﾠ 25 ﾠ 2.9 ﾠ 2.9 ﾠ 1.05 ﾠ 26.69 ﾠ
 ﾠ ﾠ 2 ﾠ 26.21 ﾠ 26 ﾠ 2.8 ﾠ 2.8 ﾠ 0.92 ﾠ 30.61 ﾠ
 ﾠ ﾠ 3 ﾠ 26.63 ﾠ 27 ﾠ 2.8 ﾠ 2.8 ﾠ 0.94 ﾠ 30.26 ﾠ
 ﾠ ﾠ 4 ﾠ 30.95 ﾠ 28 ﾠ 2.8 ﾠ 2.8 ﾠ 1.09 ﾠ 27.39 ﾠ2008-ﾭ09 ﾠ 1 ﾠ 29.65 ﾠ 29 ﾠ 2.8 ﾠ 2.8 ﾠ 1.05 ﾠ 26.47 ﾠ
 ﾠ ﾠ 2 ﾠ 25.88 ﾠ 30 ﾠ 2.8 ﾠ 2.8 ﾠ 0.91 ﾠ 29.75 ﾠ
 ﾠ ﾠ 3 ﾠ 26.28 ﾠ 31 ﾠ 2.8 ﾠ  ﾠ ﾠ  ﾠ ﾠ 29.86 ﾠ




Calculation ﾠof ﾠseasonal ﾠIndex ﾠ ﾠ ﾠ
Year ﾠ 1 ﾠ 2 ﾠ 3 ﾠ 4 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2001-ﾭ‐02 ﾠ  ﾠ ﾠ  ﾠ ﾠ 9.7 ﾠ 13.3 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2002-ﾭ‐03 ﾠ 11.4 ﾠ 5.5 ﾠ 9.1 ﾠ 8.9 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2003-ﾭ‐04 ﾠ 11.4 ﾠ 6.9 ﾠ 10.7 ﾠ 12.3 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2004-ﾭ‐05 ﾠ 9.7 ﾠ 10.2 ﾠ 10.1 ﾠ 8.9 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2005-ﾭ‐06 ﾠ 12.5 ﾠ 10.1 ﾠ 3.4 ﾠ 13.9 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2006-ﾭ‐07 ﾠ 11.8 ﾠ 9.3 ﾠ 9 ﾠ 10.6 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2007-ﾭ‐08 ﾠ 10.5 ﾠ 9.2 ﾠ 9.4 ﾠ 10.9 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2008-ﾭ‐09 ﾠ 10.5 ﾠ 9.1 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ
Total ﾠ ﾠ 77.8 ﾠ 60.3 ﾠ 61.4 ﾠ 78.8 ﾠ  ﾠ  ﾠ
 ﾠUnadjusted ﾠMean ﾠ ﾠ 11.11 ﾠ 8.61 ﾠ 8.77 ﾠ 11.26 ﾠ39.75 ﾠ 0.1006 ﾠ
 ﾠAdjusted ﾠSeasonal ﾠMean ﾠ 1.12 ﾠ 0.87 ﾠ 0.88 ﾠ 1.13 ﾠ  ﾠ ﾠ  ﾠ ﾠ
 ﾠSeasonal ﾠIndex ﾠ 112 ﾠ 87 ﾠ 88 ﾠ 113 ﾠ  ﾠ ﾠ  ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠCorrection ﾠFactor ﾠ=4/39.75=0.1006 ﾠ

















 ﾠSeasonalized ﾠForecast ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
million ﾠ ﾠ
cubic ﾠmeters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 3.1 ﾠ 0.12 ﾠ 0.37 ﾠ
Rainy ﾠ 34 ﾠ 3.2 ﾠ 0.87 ﾠ 2.8 ﾠ
Winter ﾠ 35 ﾠ 3.2 ﾠ 0.88 ﾠ 2.8 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 3.2 ﾠ 0.13 ﾠ 0.42 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 3.2 ﾠ 0.12 ﾠ 0.38 ﾠ
Rainy ﾠ 38 ﾠ 3.25 ﾠ 0.87 ﾠ 2.8 ﾠ
Winter ﾠ 39 ﾠ 3.3 ﾠ 0.88 ﾠ 2.9 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 3.3 ﾠ 0.13 ﾠ 0.43 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 3.3 ﾠ 0.12 ﾠ 0.39 ﾠ
Rainy ﾠ 42 ﾠ 3.4 ﾠ 0.87 ﾠ 2.9 ﾠ
Winter ﾠ 43 ﾠ 3.4 ﾠ 0.88 ﾠ 2.99 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 3.4 ﾠ 0.13 ﾠ 0.44 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 3.4 ﾠ 0.12 ﾠ 0.41 ﾠ
Rainy ﾠ 46 ﾠ 3.5 ﾠ 0.87 ﾠ 3.04 ﾠ
Winter ﾠ 47 ﾠ 3.5 ﾠ 0.88 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ3.08 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 3.5 ﾠ 0.13 ﾠ 0.455 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 3.5 ﾠ 0.12 ﾠ 0.42 ﾠ
Rainy ﾠ 50 ﾠ 3.6 ﾠ 0.87 ﾠ 3.13 ﾠ
Winter ﾠ 51 ﾠ 3.5 ﾠ 0.88 ﾠ 3.08 ﾠ






 ﾠSCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION ﾠ ﾠ
Year ﾠ  ﾠ ﾠ LFWA ﾠ
 ﾠ
(in ﾠhundred ﾠmillion ﾠ
Units) ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ Centered ﾠ Specific ﾠSeasonal ﾠ ﾠ Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1 ﾠ6.59 ﾠ 1 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 6.7 ﾠ
 ﾠ ﾠ 2 ﾠ6.18 ﾠ 2 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 1.20 ﾠ
 ﾠ ﾠ 3 ﾠ6.02 ﾠ 3 ﾠ 6.0 ﾠ 5.9 ﾠ 1.01 ﾠ 5.57 ﾠ
 ﾠ ﾠ 4 ﾠ5.21 ﾠ 4 ﾠ 5.9 ﾠ 6.1 ﾠ 0.86 ﾠ 6.3 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ6.09 ﾠ 5 ﾠ 6.2 ﾠ 6.4 ﾠ 0.95 ﾠ 6.3 ﾠ
 ﾠ ﾠ 2 ﾠ7.64 ﾠ 6 ﾠ 6.6 ﾠ 6.8 ﾠ 1.12 ﾠ 7.07 ﾠ
 ﾠ ﾠ 3 ﾠ7.32 ﾠ 7 ﾠ 7.1 ﾠ 7.2 ﾠ 1.02 ﾠ 6.7 ﾠ
 ﾠ ﾠ 4 ﾠ7.37 ﾠ 8 ﾠ 7.3 ﾠ 7.2 ﾠ 1.02 ﾠ 8.9 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ6.74 ﾠ 9 ﾠ 7.2 ﾠ 7.0 ﾠ 0.97 ﾠ 6.9 ﾠ
 ﾠ ﾠ 2 ﾠ7.17 ﾠ 10 ﾠ 6.8 ﾠ 6.5 ﾠ 1.10 ﾠ 6.6 ﾠ
 ﾠ ﾠ 3 ﾠ5.89 ﾠ 11 ﾠ 6.2 ﾠ 6.1 ﾠ 0.97 ﾠ 5.45 ﾠ
 ﾠ ﾠ 4 ﾠ5.03 ﾠ 12 ﾠ 5.9 ﾠ 5.7 ﾠ 0.88 ﾠ 6.06 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ5.57 ﾠ 13 ﾠ 5.5 ﾠ 5.5 ﾠ 1.02 ﾠ 5.74 ﾠ
 ﾠ ﾠ 2 ﾠ5.53 ﾠ 14 ﾠ 5.5 ﾠ 5.6 ﾠ 0.99 ﾠ 5.12 ﾠ
 ﾠ ﾠ 3 ﾠ5.67 ﾠ 15 ﾠ 5.7 ﾠ 5.7 ﾠ 1.00 ﾠ 5.25 ﾠ
 ﾠ ﾠ 4 ﾠ6.08 ﾠ 16 ﾠ 5.7 ﾠ 5.8 ﾠ 1.05 ﾠ 7.32 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ5.47 ﾠ 17 ﾠ 5.8 ﾠ 6.1 ﾠ 0.90 ﾠ 5.6 ﾠ
 ﾠ ﾠ 2 ﾠ6.18 ﾠ 18 ﾠ 6.4 ﾠ 6.2 ﾠ 1.00 ﾠ 5.7 ﾠ
 ﾠ ﾠ 3 ﾠ7.73 ﾠ 19 ﾠ 6.0 ﾠ 6.0 ﾠ 1.29 ﾠ 7.16 ﾠ
 ﾠ ﾠ 4 ﾠ4.81 ﾠ 20 ﾠ 5.9 ﾠ 5.9 ﾠ 0.82 ﾠ 5.8 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ5.07 ﾠ 21 ﾠ 5.8 ﾠ 5.6 ﾠ 0.90 ﾠ 5.2 ﾠ
 ﾠ ﾠ 2 ﾠ5.73 ﾠ 22 ﾠ 5.4 ﾠ 5.5 ﾠ 1.04 ﾠ 5.3 ﾠ
 ﾠ ﾠ 3 ﾠ6.03 ﾠ 23 ﾠ 5.6 ﾠ 5.7 ﾠ 1.05 ﾠ 5.58 ﾠ
 ﾠ ﾠ 4 ﾠ5.71 ﾠ 24 ﾠ 5.8 ﾠ 5.9 ﾠ 0.97 ﾠ 6.87 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ5.80 ﾠ 25 ﾠ 5.9 ﾠ 5.9 ﾠ 0.98 ﾠ 5.9 ﾠ
 ﾠ ﾠ 2 ﾠ6.15 ﾠ 26 ﾠ 5.9 ﾠ 5.9 ﾠ 1.04 ﾠ 5.7 ﾠ
 ﾠ ﾠ 3 ﾠ6.11 ﾠ 27 ﾠ 5.9 ﾠ 5.9 ﾠ 1.03 ﾠ 5.65 ﾠ
 ﾠ ﾠ 4 ﾠ5.70 ﾠ 28 ﾠ 5.9 ﾠ 5.9 ﾠ 0.96 ﾠ 6.86 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ5.82 ﾠ 29 ﾠ 6.0 ﾠ 6.0 ﾠ 0.98 ﾠ 6 ﾠ
 ﾠ ﾠ 2 ﾠ6.18 ﾠ 30 ﾠ 6.0 ﾠ 5.9 ﾠ 1.04 ﾠ 5.7 ﾠ
 ﾠ ﾠ 3 ﾠ6.14 ﾠ 31 ﾠ 5.9 ﾠ  ﾠ ﾠ  ﾠ ﾠ 5.7 ﾠ
 ﾠ ﾠ 4 ﾠ5.58 ﾠ 32 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 6.7 ﾠ ﾠ ﾠ
 ﾠ
 ﾠ
Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ ﾠ
 ﾠ
 ﾠ ﾠ Year ﾠ 1 ﾠ 2 ﾠ 3 ﾠ 4 ﾠ  ﾠ ﾠ  ﾠ ﾠ
1 ﾠ 2001-ﾭ‐02 ﾠ  ﾠ ﾠ  ﾠ ﾠ 1.01 ﾠ 0.86 ﾠ  ﾠ ﾠ  ﾠ ﾠ
2 ﾠ 2002-ﾭ‐03 ﾠ 0.95 ﾠ 1.12 ﾠ 1.02 ﾠ 1.02 ﾠ  ﾠ ﾠ  ﾠ ﾠ
3 ﾠ 2003-ﾭ‐04 ﾠ 0.97 ﾠ 1.1 ﾠ 0.97 ﾠ 0.88 ﾠ  ﾠ ﾠ  ﾠ ﾠ
4 ﾠ 2004-ﾭ‐05 ﾠ 1.02 ﾠ 0.99 ﾠ 1 ﾠ 1.05 ﾠ  ﾠ ﾠ  ﾠ ﾠ
5 ﾠ 2005-ﾭ‐06 ﾠ 0.9 ﾠ 1 ﾠ 1.29 ﾠ 0.82 ﾠ  ﾠ ﾠ  ﾠ ﾠ
6 ﾠ 2006-ﾭ‐07 ﾠ 0.9 ﾠ 1.04 ﾠ 1.05 ﾠ 0.97 ﾠ  ﾠ ﾠ  ﾠ ﾠ
7 ﾠ 2007-ﾭ‐08 ﾠ 0.98 ﾠ 1.04 ﾠ 1.03 ﾠ 0.96 ﾠ  ﾠ ﾠ  ﾠ ﾠ
8 ﾠ 2008-ﾭ‐09 ﾠ 0.98 ﾠ 1.04 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ
 ﾠ Total ﾠ ﾠ 6.7 ﾠ 7.33 ﾠ 7.37 ﾠ 5.68 ﾠ  ﾠ  ﾠ
 ﾠ ﾠ  ﾠUnadjusted ﾠSeasonal ﾠ 0.95 ﾠ 1.05 ﾠ 1.05 ﾠ 0.81 ﾠ 3.86 ﾠ 1.03 ﾠ
 ﾠ ﾠ  ﾠAdjusted ﾠSeasonal ﾠ ﾠ 0.97 ﾠ 1.08 ﾠ 1.08 ﾠ 0.83 ﾠ  ﾠ ﾠ  ﾠ ﾠ
 ﾠ ﾠ  ﾠ ﾠ 97 ﾠ 108 ﾠ 108 ﾠ 83 ﾠ  ﾠ ﾠ  ﾠ ﾠ
 ﾠ ﾠ
Correction ﾠfactor ﾠ= ﾠ4/3.86= ﾠ1.03 ﾠ












 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠTrend ﾠequation: ﾠy ﾠ= ﾠ6.46 ﾠ-ﾭ‐ ﾠ ﾠ0.023 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ





cubic ﾠmeters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 7.22 ﾠ 0.97 ﾠ 7.003 ﾠ
Rainy ﾠ 34 ﾠ 7.24 ﾠ 1.08 ﾠ 7.8 ﾠ
Winter ﾠ 35 ﾠ 7.27 ﾠ 1.08 ﾠ 7.85 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 7.29 ﾠ 0.83 ﾠ 6.05 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠSummer ﾠ 37 ﾠ 5.6 ﾠ 0.97 ﾠ 5.4 ﾠ
Rainy ﾠ 38 ﾠ 5.6 ﾠ 1.08 ﾠ 6.05 ﾠ
Winter ﾠ 39 ﾠ 5.6 ﾠ 1.08 ﾠ 6.05 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 5.5 ﾠ 0.83 ﾠ 4.6 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 5.5 ﾠ 0.97 ﾠ 5.3 ﾠ
Rainy ﾠ 42 ﾠ 5.5 ﾠ 1.08 ﾠ 5.94 ﾠ
Winter ﾠ 43 ﾠ 5.5 ﾠ 1.08 ﾠ 5.94 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 5.4 ﾠ 0.83 ﾠ 4.5 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 5.4 ﾠ 0.97 ﾠ 5.1 ﾠ
Rainy ﾠ 46 ﾠ 5.4 ﾠ 1.08 ﾠ 5.7 ﾠ
Winter ﾠ 47 ﾠ 5.4 ﾠ 1.08 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ5.7 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 5.4 ﾠ 0.83 ﾠ 4.4 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 5.3 ﾠ 0.97 ﾠ 5.1 ﾠ
Rainy ﾠ 50 ﾠ 5.31 ﾠ 1.08 ﾠ 5.7 ﾠ
Winter ﾠ 51 ﾠ 5.3 ﾠ 1.08 ﾠ 5.7 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ 5.3 ﾠ 0.83 ﾠ 4.4 ﾠ
 ﾠ
 ﾠForecast ﾠof ﾠWater ﾠWithdrawals ﾠversus ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ































































2.93 ﾠSeason ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
 ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
(Hundred ﾠ
Million ﾠCubic ﾠMeters) ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
( ﾠhundred ﾠMillion ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2001-ﾭ02 ﾠ Summer ﾠ
1 ﾠ
21.55 ﾠ 6.59 ﾠ 51.19 ﾠ
 ﾠ Rainy ﾠ2 ﾠ 25.93 ﾠ 6.18 ﾠ 61.58 ﾠ
 ﾠ Winter3 ﾠ 27.61 ﾠ 6.02 ﾠ 65.58 ﾠ
 ﾠ Spring ﾠ4 ﾠ 36.11 ﾠ 5.21 ﾠ 85.77 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 26.89 ﾠ 6.09 ﾠ 63.87 ﾠ
 ﾠ 2 ﾠ 10.53 ﾠ 7.64 ﾠ 25.01 ﾠ
 ﾠ 3 ﾠ 13.85 ﾠ 7.32 ﾠ 32.90 ﾠ
 ﾠ 4 ﾠ 13.33 ﾠ 7.37 ﾠ 31.66 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 19.98 ﾠ 6.74 ﾠ 47.46 ﾠ
 ﾠ 2 ﾠ 15.46 ﾠ 7.17 ﾠ 36.73 ﾠ
 ﾠ 3 ﾠ 28.99 ﾠ 5.89 ﾠ 68.86 ﾠ
 ﾠ 4 ﾠ 38.02 ﾠ 5.03 ﾠ 90.31 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 32.29 ﾠ 5.57 ﾠ 76.68 ﾠ
 ﾠ 2 ﾠ 32.78 ﾠ 5.53 ﾠ 77.85 ﾠ
 ﾠ 3 ﾠ 31.23 ﾠ 5.67 ﾠ 74.16 ﾠ
 ﾠ 4 ﾠ 27.00 ﾠ 6.08 ﾠ 64.13 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 33.40 ﾠ 5.47 ﾠ 79.33 ﾠ
 ﾠ 2 ﾠ 25.86 ﾠ 6.18 ﾠ 61.42 ﾠ
 ﾠ 3 ﾠ 9.56 ﾠ 7.73 ﾠ 22.70 ﾠ
 ﾠ 4 ﾠ 40.34 ﾠ 4.81 ﾠ 95.80 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 37.53 ﾠ 5.07 ﾠ 89.14 ﾠ
 ﾠ 2 ﾠ 30.62 ﾠ 5.73 ﾠ 72.73 ﾠ
 ﾠ 3 ﾠ 27.47 ﾠ 6.03 ﾠ 65.25 ﾠ
 ﾠ 4 ﾠ 30.84 ﾠ 5.71 ﾠ 73.25 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 29.89 ﾠ 5.80 ﾠ 71.00 ﾠ
 ﾠ 2 ﾠ 26.21 ﾠ 6.15 ﾠ 62.25 ﾠ
 ﾠ 3 ﾠ 26.63 ﾠ 6.11 ﾠ 63.25 ﾠ
 ﾠ 4 ﾠ 30.95 ﾠ 5.70 ﾠ 73.50 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 29.65 ﾠ 5.82 ﾠ 70.42 ﾠ
 ﾠ 2 ﾠ 25.88 ﾠ 6.18 ﾠ 61.47 ﾠ
 ﾠ 3 ﾠ 26.28 ﾠ 6.14 ﾠ 62.41 ﾠ




Table ﾠA ﾠ6.7 ﾠ
 ﾠ
UPPER ﾠSILERU ﾠHYDEL ﾠPOWER ﾠHOUSE ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ ﾠ Water ﾠwith ﾠdrawals ﾠ
(in ﾠhundred ﾠmillion ﾠcubic ﾠmeters) ﾠ
X-ﾭcode ﾠ4-ﾭq-ﾭm-ﾭa ﾠcentered ﾠSpecific ﾠ ﾠ
Seasonal ﾠ
Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1 ﾠ9.46 ﾠ 1 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 19.24 ﾠ
 ﾠ ﾠ 2 ﾠ13.20 ﾠ 2 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 29.80 ﾠ
 ﾠ ﾠ 3 ﾠ9.41 ﾠ 3 ﾠ 0.1 ﾠ 0.1 ﾠ 94.1 ﾠ 31.37 ﾠ
 ﾠ ﾠ 4 ﾠ15.02 ﾠ 4 ﾠ 0.1 ﾠ 0.1 ﾠ 150.2 ﾠ 31.95 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ6.14 ﾠ 5 ﾠ 0.1 ﾠ 0.1 ﾠ 61.4 ﾠ 24 ﾠ
 ﾠ ﾠ 2 ﾠ4.88 ﾠ 6 ﾠ 0.1 ﾠ 0.1 ﾠ 48.8 ﾠ 12.10 ﾠ
 ﾠ ﾠ 3 ﾠ6.07 ﾠ 7 ﾠ 0.1 ﾠ 0.1 ﾠ 60.7 ﾠ 15.74 ﾠ
 ﾠ ﾠ 4 ﾠ8.75 ﾠ 8 ﾠ 0.1 ﾠ 0.1 ﾠ 87.5 ﾠ 33.65 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ9.31 ﾠ 9 ﾠ 0.1 ﾠ 0.1 ﾠ 93.1 ﾠ 17.8 ﾠ
 ﾠ ﾠ 2 ﾠ4.79 ﾠ 10 ﾠ 0.1 ﾠ 0.1 ﾠ 47.9 ﾠ 17.8 ﾠ
 ﾠ ﾠ 3 ﾠ9.57 ﾠ 11 ﾠ 0.1 ﾠ 0.1 ﾠ 95.7 ﾠ 32.94 ﾠ
 ﾠ ﾠ 4 ﾠ18.43 ﾠ 12 ﾠ 0.1 ﾠ 0.1 ﾠ 184.3 ﾠ 33.65 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ15.92 ﾠ 13 ﾠ 0.2 ﾠ 0.2 ﾠ 79.6 ﾠ 33.65 ﾠ
 ﾠ ﾠ 2 ﾠ16.83 ﾠ 14 ﾠ 0.2 ﾠ 0.1 ﾠ 168.3 ﾠ 28.83 ﾠ
 ﾠ ﾠ 3 ﾠ10.90 ﾠ 15 ﾠ 0.1 ﾠ 0.1 ﾠ 109 ﾠ 37.68 ﾠ
 ﾠ ﾠ 4 ﾠ13.60 ﾠ 16 ﾠ 0.1 ﾠ 0.1 ﾠ 136 ﾠ 35.49 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ16.07 ﾠ 17 ﾠ 0.1 ﾠ 0.1 ﾠ 160.7 ﾠ 23.89 ﾠ
 ﾠ ﾠ 2 ﾠ10.11 ﾠ 18 ﾠ 0.1 ﾠ 0.1 ﾠ 101.1 ﾠ 29.82 ﾠ
 ﾠ ﾠ 3 ﾠ6.35 ﾠ 19 ﾠ 0.1 ﾠ 0.1 ﾠ 63.5 ﾠ 29.72 ﾠ
 ﾠ ﾠ 4 ﾠ17.03 ﾠ 20 ﾠ 0.1 ﾠ 0.1 ﾠ 170.3 ﾠ 10.86 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ13.40 ﾠ 21 ﾠ 0.1 ﾠ 0.1 ﾠ 134 ﾠ 35.69 ﾠ
 ﾠ ﾠ 2 ﾠ12.54 ﾠ 22 ﾠ 0.1 ﾠ 0.1 ﾠ 125.4 ﾠ 33.51 ﾠ
 ﾠ ﾠ 3 ﾠ10.21 ﾠ 23 ﾠ 0.1 ﾠ 0.1 ﾠ 102.1 ﾠ 35.19 ﾠ
 ﾠ ﾠ 4 ﾠ12.74 ﾠ 24 ﾠ 0.1 ﾠ 0.1 ﾠ 127.4 ﾠ 31.21 ﾠ2007-ﾭ08 ﾠ 1 ﾠ11.73 ﾠ 25 ﾠ 0.1 ﾠ 0.1 ﾠ 117.3 ﾠ 27.29 ﾠ
 ﾠ ﾠ 2 ﾠ10.93 ﾠ 26 ﾠ 0.1 ﾠ 0.1 ﾠ 109.3 ﾠ 26.69 ﾠ
 ﾠ ﾠ 3 ﾠ9.98 ﾠ 27 ﾠ 0.1 ﾠ 0.1 ﾠ 99.8 ﾠ 30.6 ﾠ
 ﾠ ﾠ 4 ﾠ13.54 ﾠ 28 ﾠ 0.1 ﾠ 0.1 ﾠ 135.4 ﾠ 30.26 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ11.73 ﾠ 29 ﾠ 0.1 ﾠ 0.1 ﾠ 117.3 ﾠ 27.39 ﾠ
 ﾠ ﾠ 2 ﾠ10.93 ﾠ 30 ﾠ 0.1 ﾠ 0.1 ﾠ 109.3 ﾠ 26.47 ﾠ
 ﾠ ﾠ 3 ﾠ9.98 ﾠ 31 ﾠ 0.1 ﾠ  ﾠ ﾠ  ﾠ ﾠ 29.75 ﾠ
 ﾠ ﾠ 4 ﾠ13.54 ﾠ 32 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 29.86 ﾠ
 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 28.47 ﾠ
 ﾠ




1Summer ﾠ 2Rainy ﾠ 3Winter ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ
2001-ﾭ‐02 ﾠ  ﾠ  ﾠ 94.1 ﾠ 150.2 ﾠ
2002-ﾭ‐03 ﾠ 61.4 ﾠ 48.8 ﾠ 60.7 ﾠ 87.5 ﾠ
2003-ﾭ‐04 ﾠ 93.1 ﾠ 47.9 ﾠ 95.7 ﾠ 184.3 ﾠ
2004-ﾭ‐05 ﾠ 79.6 ﾠ 168.3 ﾠ 109 ﾠ 136 ﾠ
2005-ﾭ‐06 ﾠ 160.7 ﾠ 101.1 ﾠ 63.5 ﾠ 170.3 ﾠ
2006-ﾭ‐07 ﾠ 134 ﾠ 125.4 ﾠ 102.1 ﾠ 127.4 ﾠ
2007-ﾭ‐08 ﾠ 117.3 ﾠ 109.3 ﾠ 99.8 ﾠ 135.4 ﾠ
2008-ﾭ‐09 ﾠ 117.3 ﾠ 109.3 ﾠ  ﾠ  ﾠ
 ﾠTotal ﾠ 763.4 ﾠ 710.11 ﾠ 624.9 ﾠ 991.1 ﾠ
 ﾠUnadjusted ﾠ ﾠ
Mean ﾠ




1.09 ﾠ 1.01 ﾠ 0.88 ﾠ 1.42 ﾠ
 ﾠIndex ﾠ 109 ﾠ 101 ﾠ 88 ﾠ 142 ﾠ
 ﾠ ﾠ
 ﾠCorrection ﾠFactor ﾠ= ﾠ4/440.31=0.01 ﾠ













 ﾠTrend ﾠequation: ﾠy ﾠ= ﾠ9.90 ﾠ+ ﾠ0.087 ﾠ ﾠx ﾠ
 ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠwithdrawals ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
millioncubic ﾠ
meters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 12.8 ﾠ 1.09 ﾠ 13.9 ﾠ
Rainy ﾠ 34 ﾠ 12.9 ﾠ 1.01 ﾠ 13.03 ﾠ
Winter ﾠ 35 ﾠ 12.9 ﾠ 0.88 ﾠ 11.35 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 13.0 ﾠ 1.42 ﾠ 18.46 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 13.12 ﾠ 1.09 ﾠ 14.3 ﾠ
Rainy ﾠ 38 ﾠ 13.12 ﾠ 1.01 ﾠ 13.34 ﾠ
Winter ﾠ 39 ﾠ 13.3 ﾠ 0.88 ﾠ 11.70 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 13.38 ﾠ 1.42 ﾠ 18.99 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 13.47 ﾠ 1.09 ﾠ 14.68 ﾠ
Rainy ﾠ 42 ﾠ 13.55 ﾠ 1.01 ﾠ 13.69 ﾠ
Winter ﾠ 43 ﾠ 13.64 ﾠ 0.88 ﾠ 12 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 13.73 ﾠ 1.42 ﾠ 19.49 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 13.82 ﾠ 1.09 ﾠ 15.06 ﾠ
Rainy ﾠ 46 ﾠ 13.90 ﾠ 1.01 ﾠ 14.04 ﾠ
Winter ﾠ 47 ﾠ 13.99 ﾠ 0.88 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ12.31 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 14.08 ﾠ 1.42 ﾠ 19.99 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 14.16 ﾠ 1.09 ﾠ 15.43 ﾠ
Rainy ﾠ 50 ﾠ 14.25 ﾠ 1.01 ﾠ 14.39 ﾠ
Winter ﾠ 51 ﾠ 14.33 ﾠ 0.88 ﾠ 12.6 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ 14.42 ﾠ 1.42 ﾠ 20.48 ﾠ
 ﾠ
: ﾠSCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION ﾠ
Year ﾠ  ﾠ ﾠ LFWA ﾠ
(in ﾠhundred ﾠmillion ﾠ
Units) ﾠ ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centered ﾠ Specific ﾠSeasonal ﾠ Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1 ﾠ4.29 ﾠ 1 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 6.7 ﾠ
 ﾠ ﾠ 2 ﾠ3.93 ﾠ 2 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 1.20 ﾠ
 ﾠ ﾠ 3 ﾠ4.29 ﾠ 3 ﾠ 4.1 ﾠ 4.1 ﾠ 1.05 ﾠ 5.57 ﾠ ﾠ ﾠ 4 ﾠ3.76 ﾠ 4 ﾠ 4.1 ﾠ 4.2 ﾠ 0.89 ﾠ 6.3 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ4.60 ﾠ 5 ﾠ 4.3 ﾠ 4.4 ﾠ 1.05 ﾠ 6.3 ﾠ
 ﾠ ﾠ 2 ﾠ4.72 ﾠ 6 ﾠ 4.4 ﾠ 4.5 ﾠ 1.05 ﾠ 7.07 ﾠ
 ﾠ ﾠ 3 ﾠ4.61 ﾠ 7 ﾠ 4.6 ﾠ 4.5 ﾠ 1.02 ﾠ 6.7 ﾠ
 ﾠ ﾠ 4 ﾠ4.35 ﾠ 8 ﾠ 4.5 ﾠ 4.5 ﾠ 0.97 ﾠ 8.9 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ4.30 ﾠ 9 ﾠ 4.5 ﾠ 4.5 ﾠ 0.97 ﾠ 6.9 ﾠ
 ﾠ ﾠ 2 ﾠ4.73 ﾠ 10 ﾠ 4.4 ﾠ 4.3 ﾠ 1.10 ﾠ 6.6 ﾠ
 ﾠ ﾠ 3 ﾠ4.28 ﾠ 11 ﾠ 4.2 ﾠ 4.1 ﾠ 1.04 ﾠ 5.45 ﾠ
 ﾠ ﾠ 4 ﾠ3.43 ﾠ 12 ﾠ 4.0 ﾠ 3.9 ﾠ 0.88 ﾠ 6.06 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ3.67 ﾠ 13 ﾠ 3.7 ﾠ 3.7 ﾠ 0.99 ﾠ 5.74 ﾠ
 ﾠ ﾠ 2 ﾠ3.58 ﾠ 14 ﾠ 3.7 ﾠ 3.8 ﾠ 0.95 ﾠ 5.12 ﾠ
 ﾠ ﾠ 3 ﾠ4.15 ﾠ 15 ﾠ 3.8 ﾠ 3.8 ﾠ 1.09 ﾠ 5.25 ﾠ
 ﾠ ﾠ 4 ﾠ3.89 ﾠ 16 ﾠ 3.8 ﾠ 3.9 ﾠ 1.00 ﾠ 7.32 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ3.66 ﾠ 17 ﾠ 4.0 ﾠ 4.0 ﾠ 0.91 ﾠ 5.6 ﾠ
 ﾠ ﾠ 2 ﾠ4.22 ﾠ 18 ﾠ 4.1 ﾠ 4.0 ﾠ 1.04 ﾠ 5.7 ﾠ
 ﾠ ﾠ 3 ﾠ4.58 ﾠ 19 ﾠ 4.0 ﾠ 4.0 ﾠ 1.13 ﾠ 7.16 ﾠ
 ﾠ ﾠ 4 ﾠ3.57 ﾠ 20 ﾠ 4.1 ﾠ 4.0 ﾠ 0.88 ﾠ 5.8 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ3.91 ﾠ 21 ﾠ 4.0 ﾠ 4.0 ﾠ 0.99 ﾠ 5.2 ﾠ
 ﾠ ﾠ 2 ﾠ3.99 ﾠ 22 ﾠ 3.9 ﾠ 4.0 ﾠ 1.01 ﾠ 5.3 ﾠ
 ﾠ ﾠ 3 ﾠ4.21 ﾠ 23 ﾠ 4.0 ﾠ 4.0 ﾠ 1.04 ﾠ 5.58 ﾠ
 ﾠ ﾠ 4 ﾠ3.97 ﾠ 24 ﾠ 4.1 ﾠ 4.1 ﾠ 0.97 ﾠ 6.87 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ4.07 ﾠ 25 ﾠ 4.1 ﾠ 4.1 ﾠ 0.99 ﾠ 5.9 ﾠ
 ﾠ ﾠ 2 ﾠ4.15 ﾠ 26 ﾠ 4.1 ﾠ 4.1 ﾠ 1.01 ﾠ 5.7 ﾠ
 ﾠ ﾠ 3 ﾠ4.24 ﾠ 27 ﾠ 4.1 ﾠ 4.1 ﾠ 1.04 ﾠ 5.65 ﾠ
 ﾠ ﾠ 4 ﾠ3.90 ﾠ 28 ﾠ 4.1 ﾠ 4.1 ﾠ 0.95 ﾠ 6.86 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ4.07 ﾠ 29 ﾠ 4.1 ﾠ 4.1 ﾠ 1.00 ﾠ 6 ﾠ
 ﾠ ﾠ 2 ﾠ4.15 ﾠ 30 ﾠ 4.1 ﾠ 4.1 ﾠ 1.01 ﾠ 5.7 ﾠ
 ﾠ ﾠ 3 ﾠ4.24 ﾠ 31 ﾠ 4.1 ﾠ  ﾠ ﾠ  ﾠ ﾠ 5.7 ﾠ





 ﾠCalculation ﾠof ﾠSeasonal ﾠIndex ﾠ
 ﾠ ﾠ Year ﾠ 1 ﾠ 2 ﾠ 3 ﾠ 4 ﾠ
1 ﾠ 2001-ﾭ‐02 ﾠ  ﾠ ﾠ  ﾠ ﾠ 1.05 ﾠ 0.89 ﾠ
2 ﾠ 2002-ﾭ‐03 ﾠ 1.05 ﾠ 1.05 ﾠ 1.02 ﾠ 0.97 ﾠ
3 ﾠ 2003-ﾭ‐04 ﾠ 0.97 ﾠ 1.1 ﾠ 1.04 ﾠ 0.88 ﾠ
4 ﾠ 2004-ﾭ‐05 ﾠ 0.99 ﾠ 0.95 ﾠ 1.09 ﾠ 1 ﾠ
5 ﾠ 2005-ﾭ‐06 ﾠ 0.91 ﾠ 1.04 ﾠ 1.13 ﾠ 0.88 ﾠ
6 ﾠ 2006-ﾭ‐07 ﾠ 0.99 ﾠ 1.01 ﾠ 1.04 ﾠ 0.97 ﾠ
7 ﾠ 2007-ﾭ‐08 ﾠ 0.99 ﾠ 1.01 ﾠ 1.04 ﾠ 0.95 ﾠ
8 ﾠ 2008-ﾭ‐09 ﾠ 1 ﾠ 1.01 ﾠ  ﾠ ﾠ  ﾠ ﾠ
 ﾠ ﾠ  ﾠTotal ﾠ 6.9 ﾠ 7.17 ﾠ 7.41 ﾠ 6.54 ﾠ
 ﾠ ﾠ  ﾠUnadjusted ﾠ ﾠ
Seasonal ﾠMean ﾠ
0.98 ﾠ 1.02 ﾠ 1.06 ﾠ 0.82 ﾠ
 ﾠ ﾠ  ﾠAdjusted ﾠSeasonal ﾠ 1.01 ﾠ 1.05 ﾠ 1.09 ﾠ 0.84 ﾠ
 ﾠ Index ﾠ 101 ﾠ 105 ﾠ 109 ﾠ 84 ﾠ
 ﾠ ﾠ
Correction ﾠFactor ﾠ=4/3.88=1.03 ﾠ












 ﾠ ﾠTrend ﾠequation: ﾠy ﾠ= ﾠ4.24 ﾠ-ﾭ‐ ﾠ0.083 ﾠ ﾠx ﾠ
 ﾠ
Seasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
million ﾠ ﾠ
cubic ﾠmeters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 6.98 ﾠ 1.01 ﾠ 7.05 ﾠ
Rainy ﾠ 34 ﾠ 7.06 ﾠ 1.05 ﾠ 7.4 ﾠ
Winter ﾠ 35 ﾠ 7.15 ﾠ 1.09 ﾠ 7.8 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 7.23 ﾠ 0.84 ﾠ 6.07 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 1.17 ﾠ 1.01 ﾠ 1.18 ﾠ
Rainy ﾠ 38 ﾠ 1.09 ﾠ 1.05 ﾠ 1.14 ﾠ
Winter ﾠ 39 ﾠ 1.003 ﾠ 1.09 ﾠ 1.09 ﾠPost ﾠMonsoon ﾠ 40 ﾠ 0.92 ﾠ 0.84 ﾠ 0.77 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 0.84 ﾠ 1.01 ﾠ 0.85 ﾠ
Rainy ﾠ 42 ﾠ 0.75 ﾠ 1.05 ﾠ 0.79 ﾠ
Winter ﾠ 43 ﾠ 0.671 ﾠ 1.09 ﾠ 0.73 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 0.59 ﾠ 0.84 ﾠ 0.49 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 0.51 ﾠ 1.01 ﾠ 0.52 ﾠ
Rainy ﾠ 46 ﾠ 0.34 ﾠ 1.05 ﾠ 0.36 ﾠ
Winter ﾠ 47 ﾠ 0.34 ﾠ 1.09 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ0.37 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 0.26 ﾠ 0.84 ﾠ 0.22 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 0.17 ﾠ 1.01 ﾠ 0.17 ﾠ
Rainy ﾠ 50 ﾠ 0.09 ﾠ 1.05 ﾠ 0.09 ﾠ
Winter ﾠ 51 ﾠ 0.007 ﾠ 1.09 ﾠ 0.008 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ -ﾭ0.08 ﾠ 0.84 ﾠ -ﾭ0.067 ﾠ




Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠhundred ﾠmillion ﾠunits)*
13 ﾠ ﾠ

































































 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
13 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠSeason ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
 ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
Hundred ﾠ
Million ﾠCubic ﾠMeters ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(hundred ﾠMillion ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2001-ﾭ02 ﾠ 1 ﾠ 9.46 ﾠ 4.29 ﾠ 37.45 ﾠ
 ﾠ 2 ﾠ 13.20 ﾠ 3.93 ﾠ 52.25 ﾠ
 ﾠ 3 ﾠ 9.41 ﾠ 4.29 ﾠ 37.25 ﾠ
 ﾠ 4 ﾠ 15.02 ﾠ 3.76 ﾠ 59.45 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 6.14 ﾠ 4.60 ﾠ 24.32 ﾠ
 ﾠ 2 ﾠ 4.88 ﾠ 4.72 ﾠ 19.33 ﾠ
 ﾠ 3 ﾠ 6.07 ﾠ 4.61 ﾠ 24.02 ﾠ
 ﾠ 4 ﾠ 8.75 ﾠ 4.35 ﾠ 34.65 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 9.31 ﾠ 4.30 ﾠ 36.84 ﾠ
 ﾠ 2 ﾠ 4.79 ﾠ 4.73 ﾠ 18.95 ﾠ
 ﾠ 3 ﾠ 9.57 ﾠ 4.28 ﾠ 37.87 ﾠ
 ﾠ 4 ﾠ 18.43 ﾠ 3.43 ﾠ 72.95 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 15.92 ﾠ 3.67 ﾠ 63.03 ﾠ
 ﾠ 2 ﾠ 16.83 ﾠ 3.58 ﾠ 66.63 ﾠ
 ﾠ 3 ﾠ 10.90 ﾠ 4.15 ﾠ 43.16 ﾠ
 ﾠ 4 ﾠ 13.60 ﾠ 3.89 ﾠ 53.85 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 16.07 ﾠ 3.66 ﾠ 63.60 ﾠ
 ﾠ 2 ﾠ 10.11 ﾠ 4.22 ﾠ 40.02 ﾠ
 ﾠ 3 ﾠ 6.35 ﾠ 4.58 ﾠ 25.13 ﾠ
 ﾠ 4 ﾠ 17.03 ﾠ 3.57 ﾠ 67.41 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 13.40 ﾠ 3.91 ﾠ 53.04 ﾠ
 ﾠ 2 ﾠ 12.54 ﾠ 3.99 ﾠ 49.62 ﾠ
 ﾠ 3 ﾠ 10.21 ﾠ 4.21 ﾠ 40.42 ﾠ
 ﾠ 4 ﾠ 12.74 ﾠ 3.97 ﾠ 50.42 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 11.73 ﾠ 4.07 ﾠ 46.42 ﾠ
 ﾠ 2 ﾠ 10.93 ﾠ 4.15 ﾠ 43.25 ﾠ
 ﾠ 3 ﾠ 9.98 ﾠ 4.24 ﾠ 39.49 ﾠ
 ﾠ 4 ﾠ 13.54 ﾠ 3.90 ﾠ 53.60 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 11.73 ﾠ 4.07 ﾠ 46.42 ﾠ
 ﾠ 2 ﾠ 10.93 ﾠ 4.15 ﾠ 43.25 ﾠ
 ﾠ 3 ﾠ 9.98 ﾠ 4.24 ﾠ 39.49 ﾠ
 ﾠ 4 ﾠ 13.54 ﾠ 3.90 ﾠ 53.60 ﾠTable ﾠ ﾠA ﾠ6.8 ﾠ
KOTHAGUDAEM ﾠO ﾠ&M ﾠTHERMAL ﾠPOWER ﾠSTATION ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ ﾠ







X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centered ﾠ Specific ﾠ ﾠ
Seasonal ﾠ ﾠ
Deseasonalised ﾠ
2003-ﾭ04 ﾠ 1 ﾠ
Summer ﾠ 2.09 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 1.9 ﾠ
 ﾠ 2 ﾠRainy ﾠ 2.32 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 1.92 ﾠ
 ﾠ 3 ﾠWinter ﾠ 1.58 ﾠ 3 3 ﾠ  ﾠ 1.8 ﾠ 1.8 ﾠ 0.88 ﾠ 1.61 ﾠ
 ﾠ 4 ﾠPost ﾠ
Monsoon ﾠ ﾠ 1.21 ﾠ 4 4 ﾠ  ﾠ 1.7 ﾠ 1.7 ﾠ 0.71 ﾠ 1.29 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 1.77 ﾠ 5 ﾠ 1.7 ﾠ 1.7 ﾠ 1.04 ﾠ 1.67 ﾠ
 ﾠ 2 ﾠ 2.08 ﾠ 6 ﾠ 1.8 ﾠ 1.8 ﾠ 1.16 ﾠ 1.71 ﾠ
 ﾠ 3 ﾠ 1.97 ﾠ 7 ﾠ 1.9 ﾠ 1.9 ﾠ 1.04 ﾠ 2.01 ﾠ
 ﾠ 4 ﾠ 1.92 ﾠ 8 ﾠ 1.9 ﾠ 1.8 ﾠ 1.07 ﾠ 2.04 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 1.67 ﾠ 9 ﾠ 1.8 ﾠ 1.7 ﾠ 0.98 ﾠ 1.6 ﾠ
 ﾠ 2 ﾠ 1.50 ﾠ 10 ﾠ 1.7 ﾠ 1.6 ﾠ 0.94 ﾠ 1.2 ﾠ
 ﾠ 3 ﾠ 1.53 ﾠ 11 ﾠ 1.6 ﾠ 1.6 ﾠ 0.96 ﾠ 1.6 ﾠ
 ﾠ 4 ﾠ 1.70 ﾠ 12 ﾠ 1.7 ﾠ 1.7 ﾠ 1 ﾠ 1.8 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 2.04 ﾠ 13 ﾠ 1.8 ﾠ 1.8 ﾠ 1.13 ﾠ 1.94 ﾠ
 ﾠ 2 ﾠ 1.76 ﾠ 14 ﾠ 1.8 ﾠ 1.8 ﾠ 0.98 ﾠ 1.46 ﾠ
 ﾠ 3 ﾠ 1.84 ﾠ 15 ﾠ 1.8 ﾠ 1.8 ﾠ 1.02 ﾠ 1.88 ﾠ
 ﾠ 4 ﾠ 1.62 ﾠ 16 ﾠ 1.8 ﾠ 1.8 ﾠ 0.96 ﾠ 1.72 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 1.90 ﾠ 17 ﾠ 1.8 ﾠ 1.8 ﾠ 1.05 ﾠ 1.81 ﾠ
 ﾠ 2 ﾠ 1.82 ﾠ 18 ﾠ 1.8 ﾠ 1.8 ﾠ 1.01 ﾠ 1.5 ﾠ
 ﾠ 3 ﾠ 1.77 ﾠ 19 ﾠ 1.8 ﾠ 1.8 ﾠ 0.98 ﾠ 1.81 ﾠ
 ﾠ 4 ﾠ 1.66 ﾠ 20 ﾠ 1.7 ﾠ 1.7 ﾠ 0.98 ﾠ 1.76 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 1.68 ﾠ 21 ﾠ 1.7 ﾠ 1.7 ﾠ 0.99 ﾠ 1.6 ﾠ
 ﾠ 2 ﾠ 1.58 ﾠ 22 ﾠ 1.7 ﾠ 1.6 ﾠ 0.99 ﾠ 1.3 ﾠ
 ﾠ 3 ﾠ 1.69 ﾠ 23 ﾠ 1.6 ﾠ  ﾠ  ﾠ 1.72 ﾠ







 ﾠ ﾠCalculation ﾠof ﾠSeasonal ﾠindex ﾠ ﾠ
Year ﾠ ﾠ
Summer ﾠ ﾠ










2003-ﾭ04 ﾠ  ﾠ  ﾠ 0.88 ﾠ 0.71 ﾠ
2004-ﾭ05 ﾠ 1.04 ﾠ 1.16 ﾠ 1.04 ﾠ 1.07 ﾠ
2005-ﾭ06 ﾠ 0.98 ﾠ 0.94 ﾠ 0.96 ﾠ 1 ﾠ
2006-ﾭ07 ﾠ 1.13 ﾠ 0.98 ﾠ 1.02 ﾠ 0.9 ﾠ
2007-ﾭ08 ﾠ 1.05 ﾠ 1.01 ﾠ 0.98 ﾠ 0.98 ﾠ
2008-ﾭ09 ﾠ 0.99 ﾠ 0.99 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 5.19 ﾠ 5.08 ﾠ 4.88 ﾠ 4.66 ﾠ
Unadjusted ﾠ
Seasonal ﾠ
Mean ﾠ 1.04 ﾠ 1.02 ﾠ 0.97 ﾠ 0.93 ﾠ
Adjusted ﾠ
Seasonal ﾠ ﾠ 1.05 ﾠ 1.21 ﾠ 0.98 ﾠ 0.941 ﾠ
Seasonal ﾠ
Index ﾠ ﾠ 105 ﾠ 121 ﾠ 98 ﾠ 94.1 ﾠ
 ﾠ













Correction ﾠfactor ﾠ= ﾠ4/3.97 ﾠ= ﾠ1.01 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ1.97 ﾠ-ﾭ ﾠ ﾠ0.09 ﾠ ﾠx ﾠ
 ﾠ
 ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠwithdrawals ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
million ﾠcubic ﾠ
meters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 25 ﾠ -ﾭ0.28 ﾠ 1.05 ﾠ -ﾭ0.29 ﾠ
Rainy ﾠ 26 ﾠ -ﾭ0.4 ﾠ 1.21 ﾠ -ﾭ0.48 ﾠ
Winter ﾠ 27 ﾠ -ﾭ0.46 ﾠ 0.98 ﾠ -ﾭ0.45 ﾠ
Post ﾠMonsoon ﾠ 28 ﾠ -ﾭ0.55 ﾠ 0.94 ﾠ -ﾭ0.52 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ -ﾭ0.64 ﾠ 1.05 ﾠ -ﾭ0.67 ﾠ
Rainy ﾠ 30 ﾠ -ﾭ0.73 ﾠ 1.21 ﾠ -ﾭ0.89 ﾠ
Winter ﾠ 31 ﾠ -ﾭ0.82 ﾠ 0.98 ﾠ -ﾭ0.80 ﾠPost ﾠMonsoon ﾠ 32 ﾠ -ﾭ0.91 ﾠ 0.94 ﾠ -ﾭ0.86 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ -ﾭ1 ﾠ 1.05 ﾠ -ﾭ1.05 ﾠ
Rainy ﾠ 34 ﾠ -ﾭ1.09 ﾠ 1.21 ﾠ -ﾭ1.32 ﾠ
Winter ﾠ 35 ﾠ -ﾭ1.18 ﾠ 0.98 ﾠ -ﾭ1.16 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ -ﾭ1.27 ﾠ 0.94 ﾠ -ﾭ1.19 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ -ﾭ1.36 ﾠ 1.05 ﾠ -ﾭ1.43 ﾠ
Rainy ﾠ 38 ﾠ -ﾭ1.45 ﾠ 1.21 ﾠ -ﾭ1.75 ﾠ
Winter ﾠ 39 ﾠ
-ﾭ1.54 ﾠ
0.98 ﾠ -ﾭ1.51 ﾠ
 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ -ﾭ1.63 ﾠ 0.94 ﾠ -ﾭ1.5 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ -ﾭ1.72 ﾠ 1.05 ﾠ -ﾭ1.8 ﾠ
Rainy ﾠ 42 ﾠ -ﾭ1.81 ﾠ 1.21 ﾠ -ﾭ2.2 ﾠ
Winter ﾠ 43 ﾠ -ﾭ1.9 ﾠ 0.98 ﾠ -ﾭ1.8 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ -ﾭ1.99 ﾠ 0.94 ﾠ -ﾭ1.9 ﾠ
 ﾠ
 ﾠ
SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ
Year ﾠ  ﾠ Loss ﾠof ﾠ
Generation ﾠ




units) ﾠ ﾠ ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ Centered ﾠ Specific ﾠ ﾠ
Seasonal ﾠ ﾠ
Deseasonalised ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 9.64 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 14.6 ﾠ
 ﾠ 2 ﾠ 18.83 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 15.18 ﾠ
 ﾠ 3 ﾠ 19.39 ﾠ 3 3 ﾠ  ﾠ 13.6 ﾠ 14.1 ﾠ 1.37 ﾠ 16.29 ﾠ
 ﾠ 4 ﾠ 6.74 ﾠ 4 4 ﾠ  ﾠ 14.6 ﾠ 13.8 ﾠ 0.49 ﾠ 7.57 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 13.63 ﾠ 5 ﾠ 13.0 ﾠ 12.3 ﾠ 1.11 ﾠ 20.65 ﾠ
 ﾠ 2 ﾠ 12.19 ﾠ 6 ﾠ 11.6 ﾠ 12.6 ﾠ 0.99 ﾠ 9.8 ﾠ
 ﾠ 3 ﾠ 13.96 ﾠ 7 ﾠ 13.5 ﾠ 12.6 ﾠ 1.11 ﾠ 11.7 ﾠ
 ﾠ 4 ﾠ 14.38 ﾠ 8 ﾠ 11.7 ﾠ 12.6 ﾠ 1.14 ﾠ 16.16 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 6.45 ﾠ 9 ﾠ 13.5 ﾠ 14.2 ﾠ 0.45 ﾠ 9.77 ﾠ
 ﾠ 2 ﾠ 19.02 ﾠ 10 ﾠ 15.0 ﾠ 15.2 ﾠ 1.25 ﾠ 15.3 ﾠ
 ﾠ 3 ﾠ 20.23 ﾠ 11 ﾠ 15.4 ﾠ 15.4 ﾠ 0.08 ﾠ 17 ﾠ
 ﾠ 4 ﾠ 15.78 ﾠ 12 ﾠ 15.4 ﾠ 14.7 ﾠ 1.07 ﾠ 17.73 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 6.47 ﾠ 13 ﾠ 14.0 ﾠ 16.1 ﾠ 0.40 ﾠ 9.80 ﾠ
 ﾠ 2 ﾠ 13.45 ﾠ 14 ﾠ 18.3 ﾠ 19.5 ﾠ 0.69 ﾠ 10.84 ﾠ
 ﾠ 3 ﾠ 37.45 ﾠ 15 ﾠ 20.8 ﾠ 20.6 ﾠ 1.82 ﾠ 16.58 ﾠ
 ﾠ 4 ﾠ 25.69 ﾠ 16 ﾠ 20.4 ﾠ 21.8 ﾠ 1.18 ﾠ 6.72 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 4.81 ﾠ 17 ﾠ 23.2 ﾠ 21.0 ﾠ 0.23 ﾠ 21.57 ﾠ ﾠ 2 ﾠ 24.75 ﾠ 18 ﾠ 18.7 ﾠ 16.3 ﾠ 1.52 ﾠ 17.62 ﾠ
 ﾠ 3 ﾠ 19.74 ﾠ 19 ﾠ 13.8 ﾠ 15.0 ﾠ 1.32 ﾠ 12.36 ﾠ
 ﾠ 4 ﾠ 5.98 ﾠ 20 ﾠ 16.2 ﾠ 15.8 ﾠ 0.38 ﾠ 12.96 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 14.24 ﾠ 21 ﾠ 15.5 ﾠ 14.8 ﾠ 0.96 ﾠ  ﾠ
 ﾠ 2 ﾠ 21.86 ﾠ 22 ﾠ 14.2 ﾠ 14.9 ﾠ 1.47 ﾠ  ﾠ
 ﾠ 3 ﾠ 14.71 ﾠ 23 ﾠ 15.6 ﾠ  ﾠ  ﾠ  ﾠ
 ﾠ 4 ﾠ 11.53 ﾠ 24 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
 ﾠ
Calculation ﾠof ﾠSeasonal ﾠindex ﾠ ﾠ
Year ﾠ ﾠ
Summer ﾠ ﾠ










2003-ﾭ04 ﾠ  ﾠ  ﾠ 1.37 ﾠ 0.49 ﾠ
2004-ﾭ05 ﾠ 1.11 ﾠ 0.99 ﾠ 1.11 ﾠ 1.14 ﾠ
2005-ﾭ06 ﾠ 0.45 ﾠ 1.25 ﾠ 0.08 ﾠ 1.07 ﾠ
2006-ﾭ07 ﾠ 0.40 ﾠ 0.69 ﾠ 1.82 ﾠ 1.18 ﾠ
2007-ﾭ08 ﾠ 0.23 ﾠ 1.52 ﾠ 1.32 ﾠ 0.38 ﾠ
2008-ﾭ09 ﾠ 0.96 ﾠ 1.47 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 3.15 ﾠ 5.92 ﾠ 5.7 ﾠ 4.26 ﾠ
Unadjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.63 ﾠ 1.18 ﾠ 1.14 ﾠ 0.85 ﾠ
Adjusted ﾠ
Seasonal ﾠ ﾠ 0.66 ﾠ 1.24 ﾠ 1.19 ﾠ 0.89 ﾠ
Seasonal ﾠ
Index ﾠ ﾠ 66 ﾠ 124 ﾠ 119 ﾠ 89.25 ﾠ




66 ﾠ+ ﾠ39.67 ﾠ
=105.67 ﾠ







Correction ﾠfactor ﾠ= ﾠ4/3.8 ﾠ= ﾠ1.05 ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠTrend ﾠequation: ﾠy ﾠ= ﾠ1.7 ﾠ+0.15 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
million ﾠcubic ﾠ
meters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 25 ﾠ 5.45 ﾠ 0.66 ﾠ 3.59 ﾠ
Rainy ﾠ 26 ﾠ 5.6 ﾠ 1.24 ﾠ 6.94 ﾠWinter ﾠ 27 ﾠ 5.75 ﾠ 1.19 ﾠ 6.84 ﾠ
Post ﾠMonsoon ﾠ 28 ﾠ 5.9 ﾠ 0.89 ﾠ 5.25 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ 6.05 ﾠ 0.66 ﾠ 3.99 ﾠ
Rainy ﾠ 30 ﾠ 6.2 ﾠ 1.24 ﾠ 7.69 ﾠ
Winter ﾠ 31 ﾠ 6.35 ﾠ 1.19 ﾠ 7.56 ﾠ
Post ﾠMonsoon ﾠ 32 ﾠ 6.5 ﾠ 0.89 ﾠ 5.78 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 6.65 ﾠ 0.66 ﾠ 4.39 ﾠ
Rainy ﾠ 34 ﾠ 6.8 ﾠ 1.24 ﾠ 8.4 ﾠ
Winter ﾠ 35 ﾠ 6.95 ﾠ 1.19 ﾠ 8.27 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 7.1 ﾠ 0.89 ﾠ 6.32 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 3.55 ﾠ 0.66 ﾠ 2.34 ﾠ
Rainy ﾠ 38 ﾠ 7.4 ﾠ 1.24 ﾠ 9.17 ﾠ
Winter ﾠ 39 ﾠ 7.55 ﾠ 1.19 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ8.98 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 7.7 ﾠ 0.89 ﾠ 6.8 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ







Winter ﾠ 43 ﾠ 8.15 ﾠ 1.19 ﾠ 9.69 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 8.3 ﾠ 0.89 ﾠ 7.38 ﾠ
Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠthousand ﾠmillion ﾠunits)*
14 ﾠ ﾠ















































































 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
14 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠ ﾠ
Season ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
Hundred ﾠ
Million ﾠCubic ﾠMeters ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(thousand ﾠMillion ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 2.09 ﾠ 9.64 ﾠ 25.1 ﾠ
 ﾠ 2 ﾠ 2.32 ﾠ 18.83 ﾠ 22.3 ﾠ
 ﾠ 3 ﾠ 1.58 ﾠ 19.39 ﾠ 19.2 ﾠ
 ﾠ 4 ﾠ 1.21 ﾠ 6.74 ﾠ 19.7 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 1.77 ﾠ 13.63 ﾠ 27.0 ﾠ
 ﾠ 2 ﾠ 2.08 ﾠ 12.19 ﾠ 26.8 ﾠ
 ﾠ 3 ﾠ 1.97 ﾠ 13.96 ﾠ 28.0 ﾠ
 ﾠ 4 ﾠ 1.92 ﾠ 14.38 ﾠ 27.8 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 1.67 ﾠ 6.45 ﾠ 27.4 ﾠ
 ﾠ 2 ﾠ 1.50 ﾠ 19.02 ﾠ 22.8 ﾠ
 ﾠ 3 ﾠ 1.53 ﾠ 20.23 ﾠ 19.5 ﾠ
 ﾠ 4 ﾠ 1.70 ﾠ 15.78 ﾠ 27.0 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 2.04 ﾠ 6.47 ﾠ 28.5 ﾠ
 ﾠ 2 ﾠ 1.76 ﾠ 13.45 ﾠ 24.5 ﾠ
 ﾠ 3 ﾠ 1.84 ﾠ 37.45 ﾠ 21.6 ﾠ
 ﾠ 4 ﾠ 1.62 ﾠ 25.69 ﾠ 23.1 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 1.90 ﾠ 4.81 ﾠ 28.4 ﾠ
 ﾠ 2 ﾠ 1.82 ﾠ 24.75 ﾠ 22.5 ﾠ
 ﾠ 3 ﾠ 1.77 ﾠ 19.74 ﾠ 24.0 ﾠ
 ﾠ 4 ﾠ 1.66 ﾠ 5.98 ﾠ 27.8 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 1.68 ﾠ 14.24 ﾠ 23.9 ﾠ
 ﾠ 2 ﾠ 1.58 ﾠ 21.86 ﾠ 20.1 ﾠ
 ﾠ 3 ﾠ 1.69 ﾠ 14.71 ﾠ 22.9 ﾠ










 ﾠTable ﾠ ﾠ ﾠA ﾠ6.9 ﾠ
 ﾠ
KOTHAGUDAEM ﾠStage ﾠV ﾠTHERMAL ﾠPOWER ﾠSTATION ﾠ ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ ﾠ
Year ﾠ  ﾠ Water ﾠwith ﾠ
drawals ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centered ﾠ Specific ﾠ ﾠ
Seasonal ﾠ
Deseasonalised ﾠ
2001-ﾭ02 ﾠ 1 ﾠ 5.76 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 5.9 ﾠ
 ﾠ 2 ﾠ 6.02 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 6.2 ﾠ
 ﾠ 3 ﾠ 5.46 ﾠ 3 3 ﾠ  ﾠ 5.9 ﾠ 5.9 ﾠ 0.92 ﾠ 5.6 ﾠ
 ﾠ 4 ﾠ 6.38 ﾠ 4 4 ﾠ  ﾠ 5.9 ﾠ 5.8 ﾠ 1.09 ﾠ 5.5 ﾠ
2002-ﾭ03 ﾠ 1 ﾠ 5.76 ﾠ 5 ﾠ 5.8 ﾠ 5.7 ﾠ 1.01 ﾠ 5.9 ﾠ
 ﾠ 2 ﾠ 5.40 ﾠ 6 ﾠ 5.7 ﾠ 5.6 ﾠ 0.97 ﾠ 5.57 ﾠ
 ﾠ 3 ﾠ 5.06 ﾠ 7 ﾠ 5.5 ﾠ 5.5 ﾠ 0.92 ﾠ 5.2 ﾠ
 ﾠ 4 ﾠ 5.66 ﾠ 8 ﾠ 5.5 ﾠ 5.6 ﾠ 1.01 ﾠ 4.9 ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 5.83 ﾠ 9 ﾠ 5.8 ﾠ 5.8 ﾠ 1.00 ﾠ 6.01 ﾠ
 ﾠ 2 ﾠ 6.49 ﾠ 10 ﾠ 5.9 ﾠ 5.8 ﾠ 1.12 ﾠ 6.7 ﾠ
 ﾠ 3 ﾠ 5.49 ﾠ 11 ﾠ 5.8 ﾠ 5.8 ﾠ 0.95 ﾠ 5.66 ﾠ
 ﾠ 4 ﾠ 5.25 ﾠ 12 ﾠ 5.8 ﾠ 5.8 ﾠ 0.91 ﾠ 4.5 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 6.12 ﾠ 13 ﾠ 5.7 ﾠ 5.8 ﾠ 1.05 ﾠ 6.3 ﾠ
 ﾠ 2 ﾠ 6.01 ﾠ 14 ﾠ 6.0 ﾠ 6.1 ﾠ 0.99 ﾠ 6.2 ﾠ
 ﾠ 3 ﾠ 6.48 ﾠ 15 ﾠ 6.1 ﾠ 6.2 ﾠ 1.04 ﾠ 6.7 ﾠ
 ﾠ 4 ﾠ 5.98 ﾠ 16 ﾠ 6.3 ﾠ 6.5 ﾠ 0.93 ﾠ 5.2 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 6.82 ﾠ 17 ﾠ 6.6 ﾠ 6.5 ﾠ 1.04 ﾠ 7.03 ﾠ
 ﾠ 2 ﾠ 7.11 ﾠ 18 ﾠ 6.5 ﾠ 6.5 ﾠ 1.09 ﾠ 7.3 ﾠ
 ﾠ 3 ﾠ 6.06 ﾠ 19 ﾠ 6.6 ﾠ 6.5 ﾠ 0.94 ﾠ 6.2 ﾠ
 ﾠ 4 ﾠ 6.40 ﾠ 20 ﾠ 6.3 ﾠ 6.2 ﾠ 1.03 ﾠ 5.5 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 5.80 ﾠ 21 ﾠ 6.1 ﾠ 6.1 ﾠ 0.96 ﾠ 5.9 ﾠ
 ﾠ 2 ﾠ 6.31 ﾠ 22 ﾠ 6.0 ﾠ 6.0 ﾠ 1.04 ﾠ 6.5 ﾠ
 ﾠ 3 ﾠ 5.52 ﾠ 23 ﾠ 6.1 ﾠ 6.1 ﾠ 0.90 ﾠ 5.7 ﾠ
 ﾠ 4 ﾠ 6.66 ﾠ 24 ﾠ 6.2 ﾠ 6.2 ﾠ 1.07 ﾠ 5.74 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 6.24 ﾠ 25 ﾠ 6.2 ﾠ 6.3 ﾠ 1.00 ﾠ 6.4 ﾠ
 ﾠ 2 ﾠ 6.49 ﾠ 26 ﾠ 6.3 ﾠ 6.2 ﾠ 1.05 ﾠ 6.6 ﾠ
 ﾠ 3 ﾠ 5.75 ﾠ 27 ﾠ 6.1 ﾠ 5.9 ﾠ 0.97 ﾠ 5.9 ﾠ
 ﾠ 4 ﾠ 6.07 ﾠ 28 ﾠ 5.7 ﾠ 5.7 ﾠ 1.06 ﾠ 5.2 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 4.50 ﾠ 29 ﾠ 5.7 ﾠ 5.7 ﾠ 0.79 ﾠ 4.6 ﾠ
 ﾠ 2 ﾠ 6.53 ﾠ 30 ﾠ 5.6 ﾠ 5.4 ﾠ 1.20 ﾠ 6.7 ﾠ
 ﾠ 3 ﾠ 5.44 ﾠ 31 ﾠ 5.2 ﾠ  ﾠ  ﾠ 3.6 ﾠ




Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ
Year ﾠ Summer ﾠ Rainy ﾠ Winter ﾠ
Post ﾠ
Monsoon ﾠ  ﾠ  ﾠ
2001-ﾭ‐02 ﾠ  ﾠ  ﾠ 0.92 ﾠ 1.09 ﾠ  ﾠ  ﾠ
2002-ﾭ‐03 ﾠ 1.01 ﾠ 0.97 ﾠ 0.92 ﾠ 1.01 ﾠ  ﾠ  ﾠ
2003-ﾭ‐04 ﾠ 1 ﾠ 1.12 ﾠ 0.95 ﾠ 0.91 ﾠ  ﾠ  ﾠ
2004-ﾭ‐05 ﾠ 1.05 ﾠ 0.99 ﾠ 1.04 ﾠ 0.93 ﾠ  ﾠ  ﾠ
2005-ﾭ‐06 ﾠ 1.04 ﾠ 1.09 ﾠ 0.94 ﾠ 1.03 ﾠ  ﾠ  ﾠ
2006-ﾭ‐07 ﾠ 0.96 ﾠ 1.04 ﾠ 0.9 ﾠ 1.07 ﾠ  ﾠ  ﾠ
2007-ﾭ‐08 ﾠ 1 ﾠ 1.05 ﾠ 0.97 ﾠ 1.06 ﾠ  ﾠ  ﾠ
2008-ﾭ‐09 ﾠ 0.79 ﾠ 1.2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Unadjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.9 ﾠ 0.9 ﾠ 0.9 ﾠ 1.0 ﾠ 3.7 ﾠ 1.08 ﾠ
Adjusted ﾠ
Seasonal ﾠ ﾠ 0.97 ﾠ 0.97 ﾠ 0.97 ﾠ 1.16 ﾠ  ﾠ  ﾠ
Index ﾠ 97 ﾠ 97 ﾠ 97 ﾠ 116 ﾠ  ﾠ  ﾠ
 ﾠ
Correction ﾠfactor ﾠ= ﾠ4/3.7 ﾠ= ﾠ1.08 ﾠ















Trend ﾠequation: ﾠy ﾠ= ﾠ5.94-ﾭ‐0.01 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals ﾠ
Year ﾠ X-ﾭ‐code ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ







2009-ﾭ‐10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 5.6 ﾠ 0.97 ﾠ 5.4 ﾠ
Rainy ﾠ 34 ﾠ 5.6 ﾠ 0.97 ﾠ 5.4 ﾠ
Winter ﾠ 35 ﾠ 5.6 ﾠ 0.97 ﾠ 5.4 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 5.6 ﾠ 1.16 ﾠ 6.5 ﾠ
2010-ﾭ‐2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠSummer ﾠ 37 ﾠ 5.57 ﾠ 0.97 ﾠ 5.4 ﾠ
Rainy ﾠ 38 ﾠ 5.56 ﾠ 0.97 ﾠ 5.4 ﾠ
Winter ﾠ 39 ﾠ 5.55 ﾠ 0.97 ﾠ 5.4 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 5.54 ﾠ 1.16 ﾠ 6.4 ﾠ
2011-ﾭ‐2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 5.53 ﾠ 0.97 ﾠ 5.4 ﾠ
Rainy ﾠ 42 ﾠ 5.52 ﾠ 0.97 ﾠ 5.4 ﾠ
Winter ﾠ 43 ﾠ 5.51 ﾠ 0.97 ﾠ 5.3 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 5.5 ﾠ 1.16 ﾠ 6.38 ﾠ
2012-ﾭ‐2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 5.49 ﾠ 0.97 ﾠ 5.3 ﾠ
Rainy ﾠ 46 ﾠ 5.48 ﾠ 0.97 ﾠ 5.3 ﾠ
Winter ﾠ 47 ﾠ 5.47 ﾠ 0.97 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ5.3 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 5.46 ﾠ 1.16 ﾠ 6.3 ﾠ
2013-ﾭ‐2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 5.45 ﾠ 0.97 ﾠ 5.3 ﾠ
Rainy ﾠ 50 ﾠ 5.44 ﾠ 0.97 ﾠ 5.3 ﾠ
Winter ﾠ 51 ﾠ 5.43 ﾠ 0.97 ﾠ 5.3 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ 5.42 ﾠ 1.16 ﾠ 6.3 ﾠ
 ﾠ
SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ ﾠ













02 ﾠ 1 ﾠ 17.16 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 24.51 ﾠ
 ﾠ 2 ﾠ 11.98 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 10.79 ﾠ
 ﾠ 3 ﾠ 21.75 ﾠ 3 3 ﾠ  ﾠ 20.9 ﾠ 20.1 ﾠ 1.08 ﾠ 17.26 ﾠ
 ﾠ 4 ﾠ 32.69 ﾠ 4 4 ﾠ  ﾠ 19.3 ﾠ 20.4 ﾠ 1.60 ﾠ 35.92 ﾠ
2002-ﾭ
03 ﾠ 1 ﾠ 10.65 ﾠ 5 ﾠ 21.6 ﾠ 21.0 ﾠ 0.51 ﾠ 15.21 ﾠ
 ﾠ 2 ﾠ 21.35 ﾠ 6 ﾠ 20.5 ﾠ 18.0 ﾠ 1.19 ﾠ 19.23 ﾠ
 ﾠ 3 ﾠ 17.19 ﾠ 7 ﾠ 15.4 ﾠ 15.0 ﾠ 1.14 ﾠ 13.64 ﾠ
 ﾠ 4 ﾠ 12.59 ﾠ 8 ﾠ 14.6 ﾠ 15.5 ﾠ 0.81 ﾠ 13.83 ﾠ
2003-ﾭ
04 ﾠ 1 ﾠ 7.42 ﾠ 9 ﾠ 16.4 ﾠ 16.9 ﾠ 0.44 ﾠ 10.6 ﾠ
 ﾠ 2 ﾠ 28.28 ﾠ 10 ﾠ 17.5 ﾠ 17.0 ﾠ 1.66 ﾠ 25.48 ﾠ
 ﾠ 3 ﾠ 21.71 ﾠ 11 ﾠ 16.5 ﾠ 16.6 ﾠ 1.31 ﾠ 17.23 ﾠ
 ﾠ 4 ﾠ 8.59 ﾠ 12 ﾠ 16.6 ﾠ 14.6 ﾠ 0.59 ﾠ 19.88 ﾠ
2004-ﾭ
05 ﾠ 1 ﾠ 7.96 ﾠ 13 ﾠ 12.5 ﾠ 12.0 ﾠ 0.66 ﾠ 11.37 ﾠ
 ﾠ 2 ﾠ 11.84 ﾠ 14 ﾠ 11.6 ﾠ 12.8 ﾠ 0.93 ﾠ 10.67 ﾠ
 ﾠ 3 ﾠ 17.92 ﾠ 15 ﾠ 14.0 ﾠ 15.9 ﾠ 1.13 ﾠ 14.22 ﾠ ﾠ 4 ﾠ 18.09 ﾠ 16 ﾠ 17.9 ﾠ 20.2 ﾠ 0.89 ﾠ 19.88 ﾠ
2005-ﾭ
06 ﾠ 1 ﾠ 23.60 ﾠ 17 ﾠ 22.6 ﾠ 26.0 ﾠ 0.91 ﾠ 33.71 ﾠ
 ﾠ 2 ﾠ 30.94 ﾠ 18 ﾠ 29.5 ﾠ 29.9 ﾠ 1.03 ﾠ 27.87 ﾠ
 ﾠ 3 ﾠ 45.22 ﾠ 19 ﾠ 30.4 ﾠ 28.4 ﾠ 1.59 ﾠ 35.89 ﾠ
 ﾠ 4 ﾠ 21.86 ﾠ 20 ﾠ 26.3 ﾠ 24.9 ﾠ 0.88 ﾠ 24.02 ﾠ
2006-ﾭ
07 ﾠ 1 ﾠ 7.36 ﾠ 21 ﾠ 23.4 ﾠ 23.3 ﾠ 0.32 ﾠ 10.51 ﾠ
 ﾠ 2 ﾠ 19.10 ﾠ 22 ﾠ 23.2 ﾠ 24.3 ﾠ 0.79 ﾠ 17.21 ﾠ
 ﾠ 3 ﾠ 44.53 ﾠ 23 ﾠ 25.4 ﾠ 25.9 ﾠ 1.72 ﾠ 35.34 ﾠ
 ﾠ 4 ﾠ 30.77 ﾠ 24 ﾠ 26.3 ﾠ 27.4 ﾠ 1.12 ﾠ 33.81 ﾠ
2007-ﾭ
08 ﾠ 1 ﾠ 10.85 ﾠ 25 ﾠ 28.6 ﾠ 25.4 ﾠ 0.43 ﾠ 15.5 ﾠ
 ﾠ 2 ﾠ 28.13 ﾠ 26 ﾠ 22.3 ﾠ 20.2 ﾠ 1.39 ﾠ 25.34 ﾠ
 ﾠ 3 ﾠ 19.45 ﾠ 27 ﾠ 18.2 ﾠ 22.6 ﾠ 0.86 ﾠ 15.44 ﾠ
 ﾠ 4 ﾠ 14.30 ﾠ 28 ﾠ 26.9 ﾠ 26.6 ﾠ 0.54 ﾠ 15.71 ﾠ
2008-ﾭ
09 ﾠ 1 ﾠ 45.90 ﾠ 29 ﾠ 26.3 ﾠ 27.5 ﾠ 1.67 ﾠ 65.57 ﾠ
 ﾠ 2 ﾠ 25.44 ﾠ 30 ﾠ 28.8 ﾠ 31.0 ﾠ 0.82 ﾠ 22.91 ﾠ
 ﾠ 3 ﾠ 29.65 ﾠ 31 ﾠ 33.2 ﾠ  ﾠ  ﾠ 23.53 ﾠ
 ﾠ 4 ﾠ 31.99 ﾠ 32 ﾠ  ﾠ  ﾠ  ﾠ 35.15 ﾠ
Calculation ﾠof ﾠSeasonal ﾠIndex ﾠ
 ﾠ
 ﾠ Year ﾠ 1 ﾠ 2 ﾠ 3 ﾠ 4 ﾠ
1 ﾠ 2001-ﾭ‐02 ﾠ  ﾠ  ﾠ 1.08 ﾠ 1.6 ﾠ
2 ﾠ 2002-ﾭ‐03 ﾠ 0.51 ﾠ 1.19 ﾠ 1.14 ﾠ 0.81 ﾠ
3 ﾠ 2003-ﾭ‐04 ﾠ 0.44 ﾠ 1.66 ﾠ 1.31 ﾠ 0.59 ﾠ
4 ﾠ 2004-ﾭ‐05 ﾠ 0.66 ﾠ 0.93 ﾠ 1.13 ﾠ 0.89 ﾠ
5 ﾠ 2005-ﾭ‐06 ﾠ 0.91 ﾠ 1.03 ﾠ 1.59 ﾠ 0.88 ﾠ
6 ﾠ 2006-ﾭ‐07 ﾠ 0.32 ﾠ 0.79 ﾠ 1.72 ﾠ 1.12 ﾠ
7 ﾠ 2007-ﾭ‐08 ﾠ 0.43 ﾠ 1.39 ﾠ 0.86 ﾠ 0.54 ﾠ
8 ﾠ 2008-ﾭ‐09 ﾠ 1.67 ﾠ 0.82 ﾠ  ﾠ  ﾠ
 ﾠ Total ﾠ ﾠ 4.94 ﾠ 7.81 ﾠ 8.83 ﾠ 6.43 ﾠ
 ﾠ Unadjusted ﾠ ﾠ
Seasonal ﾠ
Mean ﾠ
0.71 ﾠ 1.12 ﾠ 1.27 ﾠ 0.92 ﾠ
 ﾠ Adjusted ﾠ
Seasonal ﾠ
0.70 ﾠ 1.11 ﾠ 1.26 ﾠ 0.91 ﾠ
 ﾠ Seasonal ﾠ
Index ﾠ
70 ﾠ 111 ﾠ 126 ﾠ 91 ﾠ
 ﾠ













 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠTrend ﾠequation: ﾠy ﾠ= ﾠ14.33 ﾠ+ ﾠ ﾠ0.45 ﾠ ﾠx ﾠ
 ﾠ
Seasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
Year ﾠ X-ﾭ‐code ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
million ﾠ ﾠcubic ﾠ
meters) ﾠ ﾠ
2009-ﾭ‐10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 29.18 ﾠ 0.70 ﾠ 20.42 ﾠ
Rainy ﾠ 34 ﾠ 29.63 ﾠ 1.11 ﾠ 32.89 ﾠ
Winter ﾠ 35 ﾠ 30.08 ﾠ 1.26 ﾠ 37.9 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 30.53 ﾠ 0.91 ﾠ 27.78 ﾠ
2010-ﾭ‐2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 30.98 ﾠ 0.70 ﾠ 21.69 ﾠ
Rainy ﾠ 38 ﾠ 31.43 ﾠ 1.11 ﾠ 34.89 ﾠ
Winter ﾠ 39 ﾠ 31.88 ﾠ 1.26 ﾠ 40.17 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 32.33 ﾠ 0.91 ﾠ 29.42 ﾠ
2011-ﾭ‐2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 18.45 ﾠ 0.70 ﾠ 12.92 ﾠ
Rainy ﾠ 42 ﾠ 33.23 ﾠ 1.11 ﾠ 36.88 ﾠ
Winter ﾠ 43 ﾠ 33.68 ﾠ 1.26 ﾠ 42.43 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 34.13 ﾠ 0.91 ﾠ 31.05 ﾠ
2012-ﾭ‐2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 45 ﾠ 34.58 ﾠ 0.70 ﾠ 24.21 ﾠ
Rainy ﾠ 46 ﾠ 35.03 ﾠ 1.11 ﾠ 38.88 ﾠ
Winter ﾠ 47 ﾠ 35.48 ﾠ 1.26 ﾠ 44.7 ﾠ
Post ﾠMonsoon ﾠ 48 ﾠ 35.93 ﾠ 0.91 ﾠ 32.69 ﾠ
2013-ﾭ‐2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 49 ﾠ 36.38 ﾠ 0.70 ﾠ 25.47 ﾠ
Rainy ﾠ 50 ﾠ 36.83 ﾠ 1.11 ﾠ 40.88 ﾠ
Winter ﾠ 51 ﾠ 37.28 ﾠ 1.26 ﾠ 6.97 ﾠ
Post ﾠMonsoon ﾠ 52 ﾠ 37.73 ﾠ 0.91 ﾠ 34.33 ﾠ
 ﾠForecast ﾠ of ﾠ Water ﾠ Withdrawals ﾠ (in ﾠ Hundred ﾠ million ﾠ cubic ﾠ meters) ﾠ versus ﾠ Loss ﾠ of ﾠ
Generation ﾠ(in ﾠmillion ﾠunits)*
15 ﾠ ﾠ
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1 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠ
 ﾠ  ﾠ
 ﾠ















 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
 ﾠSeason ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
 ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
Hundred ﾠ
Million ﾠCubic ﾠMeters ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(Million ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2003-ﾭ‐04 ﾠ 1 ﾠ 5.76 ﾠ 17.16 ﾠ 27.9 ﾠ
 ﾠ 2 ﾠ 6.02 ﾠ 11.98 ﾠ 29.3 ﾠ
 ﾠ 3 ﾠ 5.46 ﾠ 21.75 ﾠ 26.6 ﾠ
 ﾠ 4 ﾠ 6.38 ﾠ 32.69 ﾠ 23.5 ﾠ
2004-ﾭ‐05 ﾠ 1 ﾠ 5.76 ﾠ 10.65 ﾠ 29.7 ﾠ
 ﾠ 2 ﾠ 5.40 ﾠ 21.35 ﾠ 26.7 ﾠ
 ﾠ 3 ﾠ 5.06 ﾠ 17.19 ﾠ 27.9 ﾠ
 ﾠ 4 ﾠ 5.66 ﾠ 12.59 ﾠ 29.1 ﾠ
2005-ﾭ‐06 ﾠ 1 ﾠ 5.83 ﾠ 7.42 ﾠ 30.6 ﾠ
 ﾠ 2 ﾠ 6.49 ﾠ 28.28 ﾠ 24.8 ﾠ
 ﾠ 3 ﾠ 5.49 ﾠ 21.71 ﾠ 26.6 ﾠ
 ﾠ 4 ﾠ 5.25 ﾠ 8.59 ﾠ 30.2 ﾠ
2006-ﾭ‐07 ﾠ 1 ﾠ 6.12 ﾠ 7.96 ﾠ 30.4 ﾠ
 ﾠ 2 ﾠ 6.01 ﾠ 11.84 ﾠ 29.3 ﾠ
 ﾠ 3 ﾠ 6.48 ﾠ 17.92 ﾠ 27.6 ﾠ
 ﾠ 4 ﾠ 5.98 ﾠ 18.09 ﾠ 27.6 ﾠ
2007-ﾭ‐08 ﾠ 1 ﾠ 6.82 ﾠ 23.60 ﾠ 26.1 ﾠ
 ﾠ 2 ﾠ 7.11 ﾠ 30.94 ﾠ 24.0 ﾠ
 ﾠ 3 ﾠ 6.06 ﾠ 45.22 ﾠ 20.1 ﾠ
 ﾠ 4 ﾠ 6.40 ﾠ 21.86 ﾠ 26.6 ﾠ
2008-ﾭ‐09 ﾠ 1 ﾠ 5.80 ﾠ 7.36 ﾠ 30.6 ﾠ
 ﾠ 2 ﾠ 6.31 ﾠ 19.10 ﾠ 27.3 ﾠ
 ﾠ 3 ﾠ 5.52 ﾠ 44.53 ﾠ 20.3 ﾠ










 ﾠTable ﾠ: ﾠA ﾠ6.10 ﾠ
 ﾠ
NARLA ﾠTATA ﾠRAO ﾠTHERMAL ﾠPOWER ﾠSTATION ﾠ ﾠ
Year ﾠ  ﾠ Water ﾠwith ﾠ
drawals ﾠ ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ centred ﾠ Specific ﾠ ﾠ
Seasonal ﾠ ﾠ
Deseasonalised ﾠ ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 2.29 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 2.6 ﾠ
 ﾠ 2 ﾠ 2.44 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 2.7 ﾠ
 ﾠ 3 ﾠ 2.27 ﾠ 3 3 ﾠ  ﾠ 2.3 ﾠ 2.3 ﾠ 0.98 ﾠ 2.5 ﾠ
 ﾠ 4 ﾠ 2.17 ﾠ 4 4 ﾠ  ﾠ 2.3 ﾠ 2.2 ﾠ 0.99 ﾠ 2.4 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 2.17 ﾠ 5 ﾠ 2.1 ﾠ 2.1 ﾠ 1.03 ﾠ 2.4 ﾠ
 ﾠ 2 ﾠ 1.99 ﾠ 6 ﾠ 2.1 ﾠ 2.1 ﾠ 0.95 ﾠ 2.7 ﾠ
 ﾠ 3 ﾠ 2.20 ﾠ 7 ﾠ 2.1 ﾠ 2.1 ﾠ 1.05 ﾠ 2.4 ﾠ
 ﾠ 4 ﾠ 2.13 ﾠ 8 ﾠ 2.1 ﾠ 2.1 ﾠ 1.03 ﾠ 2.3 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 2.14 ﾠ 9 ﾠ 2.2 ﾠ 2.1 ﾠ 1.02 ﾠ 2.4 ﾠ
 ﾠ 2 ﾠ 2.26 ﾠ 10 ﾠ 2.1 ﾠ 2.1 ﾠ 1.08 ﾠ 2.5 ﾠ
 ﾠ 3 ﾠ 1.91 ﾠ 11 ﾠ 2.0 ﾠ 2.0 ﾠ 0.96 ﾠ 2.09 ﾠ
 ﾠ 4 ﾠ 1.83 ﾠ 12 ﾠ 2.0 ﾠ 2.0 ﾠ 1.005 ﾠ 2.01 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 2.01 ﾠ 13 ﾠ 2.0 ﾠ 2.0 ﾠ 1.04 ﾠ 2.3 ﾠ
 ﾠ 2 ﾠ 2.18 ﾠ 14 ﾠ 2.0 ﾠ 2.1 ﾠ 1.03 ﾠ 2.45 ﾠ
 ﾠ 3 ﾠ 2.17 ﾠ 15 ﾠ 2.1 ﾠ 2.1 ﾠ 1.06 ﾠ 2.38 ﾠ
 ﾠ 4 ﾠ 2.12 ﾠ 16 ﾠ 2.1 ﾠ 2.0 ﾠ 1.03 ﾠ 2.32 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 1.83 ﾠ 17 ﾠ 2.0 ﾠ 1.9 ﾠ 0.96 ﾠ 2.06 ﾠ
 ﾠ 2 ﾠ 1.76 ﾠ 18 ﾠ 1.9 ﾠ 1.9 ﾠ 0.93 ﾠ 1.98 ﾠ
 ﾠ 3 ﾠ 1.85 ﾠ 19 ﾠ 1.8 ﾠ 1.8 ﾠ 1.03 ﾠ 1.03 ﾠ
 ﾠ 4 ﾠ 1.85 ﾠ 20 ﾠ 1.8 ﾠ 1.8 ﾠ 1.03 ﾠ 2.03 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 1.59 ﾠ 21 ﾠ 1.7 ﾠ 1.7 ﾠ 0.94 ﾠ 0.94 ﾠ
 ﾠ 2 ﾠ 1.69 ﾠ 22 ﾠ 1.6 ﾠ 1.6 ﾠ 1.05 ﾠ 1.89 ﾠ
 ﾠ 3 ﾠ 1.39 ﾠ 23 ﾠ 1.5 ﾠ  ﾠ  ﾠ  ﾠ
 ﾠ 4 ﾠ 1.47 ﾠ 24 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
 ﾠ
Calculation ﾠof ﾠSeasonal ﾠindex ﾠ ﾠ
Year ﾠ ﾠ
Summer ﾠ ﾠ










2003-ﾭ04 ﾠ  ﾠ  ﾠ 0.98 ﾠ 0.99 ﾠ
2004-ﾭ05 ﾠ 1.03 ﾠ 0.95 ﾠ 1.05 ﾠ 1.03 ﾠ
2005-ﾭ06 ﾠ 1.02 ﾠ 1.08 ﾠ 0.96 ﾠ 1.005 ﾠ
2006-ﾭ07 ﾠ 1.04 ﾠ 1.03 ﾠ 1.06 ﾠ 1.03 ﾠ
2007-ﾭ08 ﾠ 0.96 ﾠ 0.93 ﾠ 1.03 ﾠ 1.03 ﾠ
2008-ﾭ09 ﾠ 0.94 ﾠ 1.05 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 4.99 ﾠ 5.04 ﾠ 5.08 ﾠ 5.09 ﾠUnadjusted ﾠ
Seasonal ﾠ




 ﾠ 0.89 ﾠ 0.91 ﾠ 0.91 ﾠ
Seasonal ﾠ
Index ﾠ ﾠ 89 ﾠ
 ﾠ
89 ﾠ 91 ﾠ 91 ﾠ
 ﾠ













Correction ﾠfactor ﾠ= ﾠ4/4.5 ﾠ= ﾠ0.89 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ24 ﾠ-ﾭ ﾠ ﾠ0.33 ﾠ ﾠx ﾠ
 ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ





cubic ﾠmeters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 25 ﾠ 15.75 ﾠ 0.89 ﾠ 14.01 ﾠ
Rainy ﾠ 26 ﾠ 15.42 ﾠ 0.89 ﾠ 13.72 ﾠ
Winter ﾠ 27 ﾠ 15.09 ﾠ 0.91 ﾠ 13.7 ﾠ
Post ﾠMonsoon ﾠ 28 ﾠ 14.76 ﾠ 0.91 ﾠ 13.43 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ 14.43 ﾠ 0.89 ﾠ 12.84 ﾠ
Rainy ﾠ 30 ﾠ 14.1 ﾠ 0.89 ﾠ 12.55 ﾠ
Winter ﾠ 31 ﾠ 13.77 ﾠ 0.91 ﾠ 12.53 ﾠ
Post ﾠMonsoon ﾠ 32 ﾠ 13.44 ﾠ 0.91 ﾠ 12.23 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ 13.11 ﾠ 0.89 ﾠ 11.67 ﾠ
Rainy ﾠ 34 ﾠ 12.78 ﾠ 0.89 ﾠ 11.37 ﾠ
Winter ﾠ 35 ﾠ 12.45 ﾠ 0.91 ﾠ 11.33 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 12.12 ﾠ 0.91 ﾠ 11.03 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 11.79 ﾠ 0.89 ﾠ 10.49 ﾠ
Rainy ﾠ 38 ﾠ 11.46 ﾠ 0.89 ﾠ 10.19 ﾠ
Winter ﾠ 39 ﾠ 11.13 ﾠ 0.91 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ10.12 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 10.8 ﾠ 0.91 ﾠ 9.8 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 10.47 ﾠ 0.89 ﾠ 9.3 ﾠRainy ﾠ 42 ﾠ 10.14 ﾠ 0.89 ﾠ 9.02 ﾠ
Winter ﾠ 43 ﾠ 9.81 ﾠ 0.91 ﾠ 8.9 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 9.48 ﾠ 0.91 ﾠ 8.6 ﾠ
 ﾠ
 ﾠ
SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION ﾠ ﾠ
Year ﾠ  ﾠ Loss ﾠGeneration ﾠ
due ﾠto ﾠWS ﾠ
(in ﾠhundred ﾠ
million ﾠunits) ﾠ
X-ﾭcode ﾠ 4-ﾭq-ﾭm-ﾭa ﾠ Centered ﾠ Specific ﾠ ﾠ
Seasonal ﾠ ﾠ
Deseasonalised ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 3.54 ﾠ 1 1 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 6.1 ﾠ
 ﾠ 2 ﾠ 6.62 ﾠ 2 2 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ 5.02 ﾠ
 ﾠ 3 ﾠ 7.84 ﾠ 3 3 ﾠ  ﾠ 5.9 ﾠ 5.9 ﾠ 1.32 ﾠ 5.3 ﾠ
 ﾠ 4 ﾠ 5.71 ﾠ 4 4 ﾠ  ﾠ 5.8 ﾠ 6.0 ﾠ 0.95 ﾠ 9.4 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 3.08 ﾠ 5 ﾠ 6.2 ﾠ 6.3 ﾠ 0.49 ﾠ 5.3 ﾠ
 ﾠ 2 ﾠ 8.10 ﾠ 6 ﾠ 6.5 ﾠ 6.5 ﾠ 1.25 ﾠ 6.1 ﾠ
 ﾠ 3 ﾠ 9.12 ﾠ 7 ﾠ 6.5 ﾠ 6.5 ﾠ 1.40 ﾠ 6.2 ﾠ
 ﾠ 4 ﾠ 5.80 ﾠ 8 ﾠ 6.4 ﾠ 6.3 ﾠ 0.91 ﾠ 9.5 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 2.58 ﾠ 9 ﾠ 6.3 ﾠ 6.8 ﾠ 0.38 ﾠ 4.4 ﾠ
 ﾠ 2 ﾠ 7.70 ﾠ 10 ﾠ 7.3 ﾠ 7.0 ﾠ 1.1 ﾠ 5.8 ﾠ
 ﾠ 3 ﾠ 13.03 ﾠ 11 ﾠ 6.7 ﾠ 7.0 ﾠ 1.86 ﾠ 8.9 ﾠ
 ﾠ 4 ﾠ 3.30 ﾠ 12 ﾠ 7.3 ﾠ 7.5 ﾠ 0.44 ﾠ 5.4 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 5.33 ﾠ 13 ﾠ 7.7 ﾠ 7.2 ﾠ 0.74 ﾠ 9.2 ﾠ
 ﾠ 2 ﾠ 9.20 ﾠ 14 ﾠ 6.7 ﾠ 6.6 ﾠ 1.39 ﾠ 6.9 ﾠ
 ﾠ 3 ﾠ 8.93 ﾠ 15 ﾠ 6.6 ﾠ 6.2 ﾠ 1.44 ﾠ 6.07 ﾠ
 ﾠ 4 ﾠ 2.92 ﾠ 16 ﾠ 5.8 ﾠ 6.4 ﾠ 0.46 ﾠ 4.8 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 2.29 ﾠ 17 ﾠ 7.0 ﾠ 7.3 ﾠ 0.31 ﾠ 3.9 ﾠ
 ﾠ 2 ﾠ 13.74 ﾠ 18 ﾠ 7.7 ﾠ 7.7 ﾠ 1.78 ﾠ 10.41 ﾠ
 ﾠ 3 ﾠ 11.85 ﾠ 19 ﾠ 7.6 ﾠ 8.0 ﾠ 1.48 ﾠ 8.06 ﾠ
 ﾠ 4 ﾠ 2.56 ﾠ 20 ﾠ 8.4 ﾠ 7.5 ﾠ 0.34 ﾠ 4.2 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 5.64 ﾠ 21 ﾠ 6.5 ﾠ 5.5 ﾠ 1.03 ﾠ 9.7 ﾠ
 ﾠ 2 ﾠ 5.77 ﾠ 22 ﾠ 4.6 ﾠ 4.7 ﾠ 1.23 ﾠ 4.4 ﾠ
 ﾠ 3 ﾠ 4.26 ﾠ 23 ﾠ 4.9 ﾠ  ﾠ  ﾠ 2.89 ﾠ









 ﾠCalculation ﾠof ﾠSeasonal ﾠindex ﾠ ﾠ
Year ﾠ ﾠ
Summer ﾠ ﾠ










2003-ﾭ04 ﾠ  ﾠ  ﾠ
1.32 ﾠ
 ﾠ 0.95 ﾠ
2004-ﾭ05 ﾠ 0.49 ﾠ 1.25 ﾠ 1.40 ﾠ 0.91 ﾠ
2005-ﾭ06 ﾠ 0.38 ﾠ 1.1 ﾠ 1.86 ﾠ 0.44 ﾠ
2006-ﾭ07 ﾠ 0.74 ﾠ 1.39 ﾠ 1.44 ﾠ 0.46 ﾠ
2007-ﾭ08 ﾠ 0.31 ﾠ 1.78 ﾠ 1.48 ﾠ 0.34 ﾠ
2008-ﾭ09 ﾠ 1.03 ﾠ 1.23 ﾠ  ﾠ  ﾠ
Total ﾠ ﾠ 2.95 ﾠ 6.75 ﾠ 7.5 ﾠ 3.1 ﾠ
Unadjusted ﾠ
Seasonal ﾠ
Mean ﾠ 0.59 ﾠ 1.35 ﾠ 1.5 ﾠ 0.62 ﾠ
Adjusted ﾠ
Seasonal ﾠ ﾠ 0.58 ﾠ 1.32 ﾠ 1.47 ﾠ 0.61 ﾠ
Seasonal ﾠ
Index ﾠ ﾠ 58 ﾠ 132 ﾠ 147 ﾠ 61 ﾠ
 ﾠ













Correction ﾠfactor ﾠ= ﾠ4/4.06 ﾠ=0.98 ﾠ
Trend ﾠequation: ﾠy ﾠ= ﾠ65.0 ﾠ± ﾠ0.12 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠ
Adjusted ﾠ ﾠ
(in ﾠ ﾠhundred ﾠ
million ﾠcubic ﾠ
meters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 25 ﾠ 62 ﾠ 0.58 ﾠ 35.9 ﾠ
Rainy ﾠ 26 ﾠ 61.88 ﾠ 1.32 ﾠ 81.68 ﾠ
Winter ﾠ 27 ﾠ 61.76 ﾠ 1.47 ﾠ 90.8 ﾠ
Post ﾠMonsoon ﾠ 28 ﾠ 61.64 ﾠ 0.61 ﾠ 37.6 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ 61.52 ﾠ 0.58 ﾠ 35.7 ﾠ
Rainy ﾠ 30 ﾠ 61.4 ﾠ 1.32 ﾠ 81.05 ﾠ
Winter ﾠ 31 ﾠ 61.28 ﾠ 1.47 ﾠ 9.08 ﾠ
Post ﾠMonsoon ﾠ 32 ﾠ 61.16 ﾠ 0.61 ﾠ 37.3 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠSummer ﾠ 33 ﾠ 61.04 ﾠ 0.58 ﾠ 35.4 ﾠ
Rainy ﾠ 34 ﾠ 60.92 ﾠ 1.32 ﾠ 80.4 ﾠ
Winter ﾠ 35 ﾠ 60.8 ﾠ 1.47 ﾠ 89.4 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ 60.68 ﾠ 0.61 ﾠ 37.01 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 37 ﾠ 60.56 ﾠ 0.58 ﾠ 35.12 ﾠ
Rainy ﾠ 38 ﾠ 60.44 ﾠ 1.32 ﾠ 79.8 ﾠ
Winter ﾠ 39 ﾠ 60.32 ﾠ 1.47 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ88.7 ﾠ
Post ﾠMonsoon ﾠ 40 ﾠ 60.2 ﾠ 0.61 ﾠ 36.72 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 41 ﾠ 60.08 ﾠ 0.58 ﾠ 34.84 ﾠ
Rainy ﾠ 42 ﾠ 59.96 ﾠ 1.32 ﾠ 79.14 ﾠ
Winter ﾠ 43 ﾠ 59.84 ﾠ 1.47 ﾠ 87.96 ﾠ
Post ﾠMonsoon ﾠ 44 ﾠ 59.72 ﾠ 0.61 ﾠ 36.42 ﾠ
Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠhundred ﾠmillion ﾠunits)*
16 ﾠ ﾠ
 ﾠ























































































 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
16 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠSeason ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
Hundred ﾠ
Million ﾠCubic ﾠMeters ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(Million ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2003-ﾭ04 ﾠ 1 ﾠ 2.29 ﾠ 3.54 ﾠ 29.6 ﾠ
 ﾠ 2 ﾠ 2.44 ﾠ 6.62 ﾠ 27.5 ﾠ
 ﾠ 3 ﾠ 2.27 ﾠ 7.84 ﾠ 26.8 ﾠ
 ﾠ 4 ﾠ 2.17 ﾠ 5.71 ﾠ 28.1 ﾠ
2004-ﾭ05 ﾠ 1 ﾠ 2.17 ﾠ 3.08 ﾠ 29.8 ﾠ
 ﾠ 2 ﾠ 1.99 ﾠ 8.10 ﾠ 25.8 ﾠ
 ﾠ 3 ﾠ 2.20 ﾠ 9.12 ﾠ 25.2 ﾠ
 ﾠ 4 ﾠ 2.13 ﾠ 5.80 ﾠ 27.8 ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 2.14 ﾠ 2.58 ﾠ 30.2 ﾠ
 ﾠ 2 ﾠ 2.26 ﾠ 7.70 ﾠ 26.2 ﾠ
 ﾠ 3 ﾠ 1.91 ﾠ 13.03 ﾠ 22.0 ﾠ
 ﾠ 4 ﾠ 1.83 ﾠ 3.30 ﾠ 29.0 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 2.01 ﾠ 5.33 ﾠ 28.5 ﾠ
 ﾠ 2 ﾠ 2.18 ﾠ 9.20 ﾠ 25.7 ﾠ
 ﾠ 3 ﾠ 2.17 ﾠ 8.93 ﾠ 25.8 ﾠ
 ﾠ 4 ﾠ 2.12 ﾠ 2.92 ﾠ 29.8 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 1.83 ﾠ 2.29 ﾠ 30.4 ﾠ
 ﾠ 2 ﾠ 1.76 ﾠ 13.74 ﾠ 23.1 ﾠ
 ﾠ 3 ﾠ 1.85 ﾠ 11.85 ﾠ 24.0 ﾠ
 ﾠ 4 ﾠ 1.85 ﾠ 2.56 ﾠ 30.2 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 1.59 ﾠ 5.64 ﾠ 28.5 ﾠ
 ﾠ 2 ﾠ 1.69 ﾠ 5.77 ﾠ 27.7 ﾠ
 ﾠ 3 ﾠ 1.39 ﾠ 4.26 ﾠ 28.7 ﾠ












 ﾠTable ﾠA ﾠ6.11 ﾠ
RAYALASEEMA ﾠTHERMAL ﾠPOWER ﾠSTATION ﾠ ﾠ
SCENARIO ﾠOF ﾠWATER ﾠWITHDRAWALS: ﾠ
Year ﾠ  ﾠ ﾠ Water ﾠwith ﾠdrawals(in ﾠ











1 ﾠ2.73 ﾠ 1 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 3.3 ﾠ
 ﾠ ﾠ 2 ﾠ3.35 ﾠ 2 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 4.08 ﾠ
 ﾠ ﾠ 3 ﾠ3.76 ﾠ 3 ﾠ 3.3 ﾠ 3.3 ﾠ 1.13 ﾠ 3.03 ﾠ
 ﾠ ﾠ 4 ﾠ3.40 ﾠ 4 ﾠ 3.4 ﾠ 3.4 ﾠ 1.01 ﾠ 3.03 ﾠ
2006-ﾭ
07 ﾠ
1 ﾠ2.98 ﾠ 5 ﾠ 3.3 ﾠ 3.3 ﾠ 0.92 ﾠ 3.6 ﾠ
 ﾠ ﾠ 2 ﾠ3.22 ﾠ 6 ﾠ 3.2 ﾠ 3.1 ﾠ 1.04 ﾠ 3.9 ﾠ
 ﾠ ﾠ 3 ﾠ3.05 ﾠ 7 ﾠ 3.0 ﾠ 3.2 ﾠ 0.96 ﾠ 2.3 ﾠ
 ﾠ ﾠ 4 ﾠ2.80 ﾠ 8 ﾠ 3.3 ﾠ 3.5 ﾠ 0.81 ﾠ 2.5 ﾠ
2007-ﾭ
08 ﾠ
1 ﾠ4.18 ﾠ 9 ﾠ 3.6 ﾠ 3.9 ﾠ 1.08 ﾠ 5.09 ﾠ
 ﾠ ﾠ 2 ﾠ4.45 ﾠ 10 ﾠ 4.2 ﾠ 4.5 ﾠ 0.99 ﾠ 5.4 ﾠ
 ﾠ ﾠ 3 ﾠ5.19 ﾠ 11 ﾠ 4.8 ﾠ 5.1 ﾠ 1.01 ﾠ 4.18 ﾠ
 ﾠ ﾠ 4 ﾠ5.41 ﾠ 12 ﾠ 5.4 ﾠ 5.7 ﾠ 0.95 ﾠ 4.8 ﾠ
2008-ﾭ
09 ﾠ
1 ﾠ6.64 ﾠ 13 ﾠ 5.9 ﾠ 6.0 ﾠ 1.10 ﾠ 8.09 ﾠ
 ﾠ ﾠ 2 ﾠ6.46 ﾠ 14 ﾠ 6.1 ﾠ 6.3 ﾠ 1.03 ﾠ 7.9 ﾠ
 ﾠ ﾠ 3 ﾠ5.99 ﾠ 15 ﾠ 6.4 ﾠ 5.6 ﾠ 1.07 ﾠ 4.8 ﾠ
 ﾠ ﾠ 4 ﾠ6.56 ﾠ 16 ﾠ 4.8 ﾠ  ﾠ ﾠ  ﾠ ﾠ 5.8 ﾠ
 ﾠ ﾠ
 ﾠ ﾠCalculation ﾠof ﾠseasonal ﾠIndex ﾠ
 ﾠ ﾠ
 ﾠ ﾠ Year ﾠ 1 ﾠ 2 ﾠ 3 ﾠ 4 ﾠ  ﾠ ﾠ
1 ﾠ 2005-ﾭ‐06 ﾠ  ﾠ ﾠ  ﾠ ﾠ 1.13 ﾠ 1.01 ﾠ  ﾠ ﾠ
2 ﾠ 2006-ﾭ‐07 ﾠ 0.92 ﾠ 1.04 ﾠ 0.96 ﾠ 0.81 ﾠ  ﾠ ﾠ
3 ﾠ 2007-ﾭ‐08 ﾠ 1.08 ﾠ 0.99 ﾠ 1.01 ﾠ 0.95 ﾠ  ﾠ ﾠ
4 ﾠ 2008-ﾭ‐09 ﾠ 1.1 ﾠ 1.03 ﾠ  ﾠ3.1 ﾠ  ﾠ2.77 ﾠ  ﾠ ﾠ
 ﾠ ﾠ  ﾠTotal ﾠ 3.1 ﾠ 3.06 ﾠ 6.2 ﾠ 5.54 ﾠ  ﾠ
 ﾠ ﾠ  ﾠUnadjusted ﾠ ﾠ
Seasonal ﾠMean ﾠ
1.03 ﾠ 1.02 ﾠ 1.55 ﾠ 1.4 ﾠ 5 ﾠ
 ﾠ ﾠ  ﾠAdjusted ﾠSeasonal ﾠ 0.82 ﾠ 0.82 ﾠ 1.24 ﾠ 1.12 ﾠ  ﾠ ﾠ
 ﾠ ﾠ  ﾠIndex ﾠ 82 ﾠ 82 ﾠ 124 ﾠ 112 ﾠ  ﾠ ﾠ ﾠ ﾠ
 ﾠ
Correction ﾠFactor ﾠ= ﾠ4/5=0.8 ﾠ













 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠTrend ﾠequation: ﾠy ﾠ= ﾠ2.1 ﾠ+ ﾠ ﾠ0.27 ﾠ ﾠx ﾠ
Seasonalized ﾠForecast ﾠof ﾠWater ﾠWithdrawals: ﾠ ﾠ
 ﾠ ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ
Seasonal ﾠIndex ﾠ Forecast ﾠ
Seasonal ﾠAdjusted ﾠ ﾠ
(in ﾠmillion ﾠhundred ﾠ
cubic ﾠmeters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 17 ﾠ 6.69 ﾠ 0.82 ﾠ 5.5 ﾠ
Rainy ﾠ 18 ﾠ 6.96 ﾠ 0.82 ﾠ 5.7 ﾠ













Summer ﾠ 21 ﾠ 7.7 ﾠ 0.82 ﾠ 6.3 ﾠ
Rainy ﾠ 22 ﾠ 8.04 ﾠ 0.82 ﾠ 6.6 ﾠ













Summer ﾠ 25 ﾠ 8.85 ﾠ 0.82 ﾠ 7.3 ﾠ
Rainy ﾠ 26 ﾠ 9.12 ﾠ 0.82 ﾠ 7.5 ﾠ













Summer ﾠ 29 ﾠ 9.93 ﾠ 0.82 ﾠ 9.02 ﾠ
Rainy ﾠ 30 ﾠ 10.2 ﾠ 0.82 ﾠ 9.2 ﾠ







2013-ﾭ  ﾠ  ﾠ  ﾠ  ﾠ2014 ﾠ
Summer ﾠ 33 ﾠ 11.01 ﾠ 0.82 ﾠ 12.1 ﾠ
Rainy ﾠ 34 ﾠ 11.28 ﾠ 0.82 ﾠ 13.76 ﾠ









SCENARIO ﾠOF ﾠLOSS ﾠOF ﾠGENERATION: ﾠ
 ﾠ
Year ﾠ  ﾠ ﾠ Loss ﾠof ﾠGeneration ﾠX-ﾭcode ﾠ4-ﾭq-ﾭm-ﾭa ﾠcentered ﾠSpecific ﾠ ﾠ
Seasonal ﾠ
Deseasonalised ﾠ
2005-ﾭ06 ﾠ1 ﾠ3.39 ﾠ 1 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 5.06 ﾠ
 ﾠ ﾠ 2 ﾠ5.75 ﾠ 2 ﾠ  ﾠ ﾠ  ﾠ ﾠ  ﾠ ﾠ 4.08 ﾠ
 ﾠ ﾠ 3 ﾠ4.83 ﾠ 3 ﾠ 4.3 ﾠ 4.1 ﾠ 1.18 ﾠ 3.77 ﾠ
 ﾠ ﾠ 4 ﾠ3.06 ﾠ 4 ﾠ 3.9 ﾠ 3.5 ﾠ 0.87 ﾠ 2.84 ﾠ
2006-ﾭ07 ﾠ1 ﾠ1.79 ﾠ 5 ﾠ 3.0 ﾠ 2.7 ﾠ 0.66 ﾠ 2.67 ﾠ
 ﾠ ﾠ 2 ﾠ2.50 ﾠ 6 ﾠ 2.3 ﾠ 2.1 ﾠ 1.19 ﾠ 1.77 ﾠ
 ﾠ ﾠ 3 ﾠ1.96 ﾠ 7 ﾠ 1.8 ﾠ 1.8 ﾠ 1.09 ﾠ 1.53 ﾠ
 ﾠ ﾠ 4 ﾠ0.91 ﾠ 8 ﾠ 1.7 ﾠ 2.0 ﾠ 0.46 ﾠ 2.5 ﾠ
2007-ﾭ08 ﾠ1 ﾠ1.57 ﾠ 9 ﾠ 2.2 ﾠ 2.2 ﾠ 0.71 ﾠ 2.3 ﾠ
 ﾠ ﾠ 2 ﾠ4.37 ﾠ 10 ﾠ 2.2 ﾠ 2.2 ﾠ 1.99 ﾠ 3.09 ﾠ
 ﾠ ﾠ 3 ﾠ1.82 ﾠ 11 ﾠ 2.2 ﾠ 2.1 ﾠ 0.87 ﾠ 1.42 ﾠ
 ﾠ ﾠ 4 ﾠ0.83 ﾠ 12 ﾠ 2.0 ﾠ 1.6 ﾠ 0.52 ﾠ 1.31 ﾠ
2008-ﾭ09 ﾠ1 ﾠ0.85 ﾠ 13 ﾠ 1.3 ﾠ 1.4 ﾠ 0.61 ﾠ 1.27 ﾠ
 ﾠ ﾠ 2 ﾠ1.65 ﾠ 14 ﾠ 1.6 ﾠ 1.6 ﾠ 1.03 ﾠ 1.17 ﾠ
 ﾠ ﾠ 3 ﾠ2.92 ﾠ 15 ﾠ 1.6 ﾠ 1.5 ﾠ 1.95 ﾠ 2.28 ﾠ
 ﾠ ﾠ 4 ﾠ1.08 ﾠ 16 ﾠ 1.4 ﾠ  ﾠ ﾠ  ﾠ ﾠ 1.71 ﾠ
 ﾠ ﾠCalculation ﾠof ﾠSeasonal ﾠIndex ﾠ
 ﾠ
 ﾠ ﾠ Year ﾠ 1 ﾠ 2 ﾠ 3 ﾠ 4 ﾠ
1 ﾠ 2005-ﾭ‐06 ﾠ  ﾠ  ﾠ 1.18 ﾠ 0.87 ﾠ
2 ﾠ 2006-ﾭ‐07 ﾠ 0.66 ﾠ 1.19 ﾠ 1.09 ﾠ 0.46 ﾠ
3 ﾠ 2007-ﾭ‐08 ﾠ 0.71 ﾠ 1.99 ﾠ 0.87 ﾠ 0.52 ﾠ
4 ﾠ 2008-ﾭ‐09 ﾠ 0.61 ﾠ 1.03 ﾠ 1.95 ﾠ  ﾠ
 ﾠ ﾠ  ﾠTotal ﾠ 1.98 ﾠ 4.21 ﾠ 5.09 ﾠ 1.85 ﾠ
 ﾠ ﾠ  ﾠUnadjusted ﾠ ﾠ
Seasonal ﾠMean ﾠ
0.66 ﾠ 1.40 ﾠ 1.27 ﾠ 0.62 ﾠ
 ﾠ ﾠ  ﾠAdjusted ﾠSeasonal ﾠ 0.67 ﾠ 1.41 ﾠ 1.28 ﾠ 0.63 ﾠ
 ﾠ ﾠ  ﾠIndex ﾠ  ﾠ67 ﾠ 141 ﾠ ﾠ 128 ﾠ ﾠ  ﾠ63 ﾠ
 ﾠ ﾠCorrection ﾠFactor ﾠ= ﾠ4/3.95 ﾠ=1.01 ﾠ













Trend ﾠequation: ﾠy ﾠ= ﾠ4.09 ﾠ-ﾭ‐ ﾠ ﾠ0.19 ﾠ ﾠx ﾠ
 ﾠ
Seasonalized ﾠForecast ﾠof ﾠLoss ﾠof ﾠGeneration ﾠ ﾠ
 ﾠ
Year ﾠ X-ﾭcode ﾠ Trend ﾠ
Unadjusted ﾠ
Forecast ﾠ





cubic ﾠmeters) ﾠ ﾠ
2009-ﾭ10 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 17 ﾠ 0.83 ﾠ 0.67 ﾠ 0.56 ﾠ
Rainy ﾠ 18 ﾠ 0.64 ﾠ 1.41 ﾠ 0.90 ﾠ
Winter ﾠ 19 ﾠ 0.45 ﾠ 1.28 ﾠ 0.57 ﾠ
Post ﾠMonsoon ﾠ 20 ﾠ 0.26 ﾠ 0.63 ﾠ 0.16 ﾠ
2010-ﾭ2011 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 21 ﾠ 0.1 ﾠ 0.67 ﾠ 0.067 ﾠ
Rainy ﾠ 22 ﾠ 0.09 ﾠ 1.41 ﾠ 0.127 ﾠ
Winter ﾠ 23 ﾠ -ﾭ0.28 ﾠ 1.28 ﾠ -ﾭ0.36 ﾠ
Post ﾠMonsoon ﾠ 24 ﾠ -ﾭ0.47 ﾠ 0.63 ﾠ -ﾭ0.29 ﾠ
2011-ﾭ2012 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 25 ﾠ -ﾭ0.66 ﾠ 0.67 ﾠ -ﾭ0.44 ﾠ
Rainy ﾠ 26 ﾠ -ﾭ0.85 ﾠ 1.41 ﾠ -ﾭ1.19 ﾠ
Winter ﾠ 27 ﾠ -ﾭ1.04 ﾠ 1.28 ﾠ -ﾭ1.33 ﾠ
Post ﾠMonsoon ﾠ 28 ﾠ -ﾭ1.23 ﾠ 0.63 ﾠ -ﾭ0.77 ﾠ
2012-ﾭ2013 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 29 ﾠ -ﾭ1.42 ﾠ 0.67 ﾠ -ﾭ0.95 ﾠ
Rainy ﾠ 30 ﾠ -ﾭ1.61 ﾠ 1.41 ﾠ -ﾭ2.27 ﾠ
Winter ﾠ 31 ﾠ -ﾭ1.8 ﾠ 1.28 ﾠ  ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ2.3 ﾠ
Post ﾠMonsoon ﾠ 32 ﾠ -ﾭ1.99 ﾠ 0.63 ﾠ -ﾭ1.25 ﾠ
2013-ﾭ2014 ﾠ  ﾠ  ﾠ  ﾠ  ﾠ
Summer ﾠ 33 ﾠ -ﾭ2.18 ﾠ 0.67 ﾠ -ﾭ1.46 ﾠ
Rainy ﾠ 34 ﾠ -ﾭ2.37 ﾠ 1.41 ﾠ -ﾭ3.3 ﾠ
Winter ﾠ 35 ﾠ -ﾭ2.56 ﾠ 1.28 ﾠ -ﾭ3.2 ﾠ
Post ﾠMonsoon ﾠ 36 ﾠ -ﾭ2.75 ﾠ 0.63 ﾠ -ﾭ1.7 ﾠ
 ﾠ ﾠ
Forecast ﾠof ﾠWater ﾠWithdrawals ﾠ(in ﾠHundred ﾠmillion ﾠcubic ﾠmeters) ﾠversus ﾠLoss ﾠof ﾠ
Generation ﾠ(in ﾠmillion ﾠunits)*
17 ﾠ ﾠ






































































 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ
17 ﾠCalculated ﾠfigures ﾠof ﾠ ﾠFinal ﾠSeasonal ﾠForecast ﾠfigures ﾠas ﾠper ﾠIndian ﾠMonsoon ﾠConditions ﾠ ﾠ ﾠ
 ﾠ
Season ﾠWise ﾠVarying ﾠLevels ﾠof ﾠPlant ﾠLoad ﾠFactor ﾠ(Percentage) ﾠ ﾠ
 ﾠ
Year ﾠ Quarters ﾠ Water ﾠWithdrawals ﾠ
Hundred ﾠ
Million ﾠCubic ﾠMeters ﾠ
 ﾠ
Loss ﾠof ﾠGeneration ﾠ ﾠdue ﾠto ﾠ
water ﾠshortage ﾠ ﾠ
(Million ﾠUnits) ﾠ
 ﾠ
Plant ﾠLoad ﾠFactor ﾠ(PLF) ﾠ
percentage ﾠ
2005-ﾭ06 ﾠ 1 ﾠ 2.73 ﾠ 3.39 ﾠ 22.5 ﾠ
 ﾠ 2 ﾠ 3.35 ﾠ 5.75 ﾠ 14.6 ﾠ
 ﾠ 3 ﾠ 3.76 ﾠ 4.83 ﾠ 17.7 ﾠ
 ﾠ 4 ﾠ 3.40 ﾠ 3.06 ﾠ 23.5 ﾠ
2006-ﾭ07 ﾠ 1 ﾠ 2.98 ﾠ 1.79 ﾠ 27.2 ﾠ
 ﾠ 2 ﾠ 3.22 ﾠ 2.50 ﾠ 24.9 ﾠ
 ﾠ 3 ﾠ 3.05 ﾠ 1.96 ﾠ 26.7 ﾠ
 ﾠ 4 ﾠ 2.80 ﾠ 0.91 ﾠ 30.1 ﾠ
2007-ﾭ08 ﾠ 1 ﾠ 4.18 ﾠ 1.57 ﾠ 27.9 ﾠ
 ﾠ 2 ﾠ 4.45 ﾠ 4.37 ﾠ 18.7 ﾠ
 ﾠ 3 ﾠ 5.19 ﾠ 1.82 ﾠ 27.1 ﾠ
 ﾠ 4 ﾠ 5.41 ﾠ 0.83 ﾠ 30.4 ﾠ
2008-ﾭ09 ﾠ 1 ﾠ 6.64 ﾠ 0.85 ﾠ 30.3 ﾠ
 ﾠ 2 ﾠ 6.46 ﾠ 1.65 ﾠ 27.7 ﾠ
 ﾠ 3 ﾠ 5.99 ﾠ 2.92 ﾠ 23.5 ﾠ

















Table ﾠA ﾠ8.2 ﾠ
MYLAVARAM ﾠRESERVOIR ﾠ ﾠ
 ﾠ
Location ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠOn ﾠPennar ﾠRiver ﾠnear ﾠMylavaram, ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠMylavaram ﾠMandal, ﾠKadapa ﾠ(Dist) ﾠ ﾠ
Latitude ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ14
0-ﾭ‐15
1 ﾠ
 ﾠ  ﾠ





Total ﾠCatchments ﾠof ﾠthe ﾠriver ﾠat ﾠdam ﾠsite ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ19197 ﾠsquare ﾠmiles ﾠ
 ﾠ
Deep ﾠRiver ﾠBed ﾠLevel ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ181.470 ﾠM ﾠ
 ﾠ
Width ﾠof ﾠthe ﾠriver ﾠat ﾠdam ﾠsite ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ365.70 ﾠM ﾠ
 ﾠ
Maximum ﾠFlood ﾠDischarge ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ8180 ﾠCumecs ﾠ
 ﾠ
Maximum ﾠwater ﾠlevel ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ202.65 ﾠM ﾠ
 ﾠ
Dead ﾠStorage ﾠLevel ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ189.00 ﾠM ﾠ ﾠ
 ﾠ
Minimum ﾠDrawn ﾠDown ﾠLevel ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ190.50 ﾠM ﾠ
 ﾠ
Gross ﾠStorage ﾠat ﾠFRL ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ283.00 ﾠM.Cum ﾠ(9.965 ﾠTMCft) ﾠ
 ﾠ
Live ﾠStorage ﾠat ﾠFRL ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ254.00 ﾠM.Cum ﾠ
 ﾠ
Water ﾠSpread ﾠat ﾠFRL ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ41 ﾠsq.Miles ﾠ
 ﾠ
No. ﾠand ﾠsize ﾠof ﾠvents ﾠof ﾠspill ﾠway ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ-ﾭ‐ ﾠ13 ﾠNos ﾠ(12.2 ﾠM ﾠx ﾠ8.65 ﾠM) ﾠ
 ﾠ
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Design ﾠDischarge ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ1.825 ﾠCusecs ﾠ
Length ﾠof ﾠCanal ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ ﾠ: ﾠ109.50 ﾠKm ﾠ ﾠ
 ﾠ ﾠ ﾠ
 ﾠ
Table ﾠA ﾠ8.5 ﾠ
List ﾠof ﾠOn-ﾭgoing ﾠand ﾠFuture ﾠPower ﾠProjects ﾠof ﾠAPGENCO ﾠ
 ﾠ
Taking ﾠin ﾠto ﾠpurview ﾠthe ﾠprecarious ﾠposition ﾠof ﾠexisting ﾠhydel ﾠand ﾠthermal ﾠpower ﾠplants ﾠ
w.r.t ﾠto ﾠits ﾠwater ﾠavailability ﾠvis-ﾭà-ﾭvis ﾠloss ﾠof ﾠgeneration, ﾠit ﾠis ﾠnecessary ﾠto ﾠgauge ﾠthe ﾠ
water ﾠrequirements ﾠof ﾠfuture ﾠhydel ﾠand ﾠthermal ﾠpower ﾠplants. ﾠHowever ﾠAPGENCO ﾠis ﾠ















(from ﾠDec, ﾠ2009) ﾠ
 ﾠ
Pochampad ﾠHEP ﾠUnit ﾠ4 ﾠ 9 ﾠ Dec,2009 ﾠ
Kakatiya ﾠTPP ﾠStage ﾠI ﾠ 500 ﾠ Mar,2010 ﾠ
Priyadarshini ﾠJurala ﾠHEP ﾠ 6X39 ﾠ
= ﾠ78 ﾠ
Unit ﾠ4 ﾠby ﾠJan,2010;; ﾠUnit ﾠ
5 ﾠby ﾠMar, ﾠ2010 ﾠ






Priyadarshini ﾠJurala ﾠHEP ﾠ ﾠ
39 ﾠ ﾠ Unit ﾠ6 ﾠby ﾠJuly,2010 ﾠ
 ﾠ
Rayalaseema ﾠTPP ﾠunit ﾠ ﾠ















Unit ﾠ1 ﾠby ﾠMar,2011 ﾠ
 ﾠ


















Nagarjuna ﾠSagar ﾠTail ﾠPond ﾠDam ﾠ 25 ﾠ Unit ﾠ2 ﾠby ﾠJune,2011 ﾠ
Pulichintala ﾠHEP ﾠ ﾠ 90 ﾠ Unit ﾠ2 ﾠby ﾠJun,2011;; ﾠunit ﾠ
3 ﾠby ﾠSept, ﾠ2011 ﾠand ﾠunit ﾠ
4 ﾠby ﾠDec, ﾠ2011 ﾠ
Lower ﾠJurala ﾠHEP ﾠ 120 ﾠ Unit ﾠ 1 ﾠ by ﾠ May ﾠ ,2011;; ﾠ
Unit ﾠ2 ﾠby ﾠSept ﾠ, ﾠ2011 ﾠand ﾠ
Unit ﾠ3 ﾠby ﾠJan,2012 ﾠ







Lower ﾠJurala ﾠHEP ﾠ ﾠ 120 ﾠ Unit ﾠ 4 ﾠ by ﾠ May ﾠ ,2012;; ﾠ
Unit ﾠ4 ﾠby ﾠSept ﾠ, ﾠ2012 ﾠand ﾠ
Unit ﾠ6 ﾠby ﾠJan, ﾠ2013 ﾠ
Sri ﾠDamodaram ﾠSanjeevaiah ﾠTPP ﾠ
(JVP ﾠat ﾠKrishnapatnam) ﾠ
1600 ﾠ Unit ﾠ1 ﾠby ﾠJune ﾠ2012 ﾠand ﾠ
Unit ﾠ2 ﾠby ﾠDec, ﾠ2012 ﾠ
Kakatiya ﾠTPP ﾠStage ﾠII ﾠ 600 ﾠ May ﾠ2012 ﾠTotal ﾠ 2320 ﾠ  ﾠ









Rayalaseema ﾠTPP ﾠStage ﾠ±IV ﾠunit ﾠ6 ﾠ 600 ﾠ Jun,2012 ﾠ
Integrated ﾠ gasification ﾠ Combined ﾠ
Cycle ﾠplant ﾠat ﾠDr.NTTPS ﾠ ﾠ
182 ﾠ Jun, ﾠ2012 ﾠ
Combined ﾠ Cycle ﾠ Gas ﾠ based ﾠ Project ﾠ
near ﾠkarimnagar, ﾠ(JVP) ﾠ ﾠ
1400 ﾠ 1




(Dependent ﾠ upon ﾠ Gas ﾠ
Availability) ﾠ
 ﾠ Total ﾠ ﾠ 2182 ﾠ  ﾠ
2013-ﾭ2014 ﾠ  ﾠ
Combined ﾠCycle ﾠGas ﾠBased ﾠProject ﾠ
near ﾠKarimnagar ﾠ(JVP) ﾠ
700 ﾠ 3
rd ﾠModule: ﾠSept,2013 ﾠ ﾠ












160 ﾠ Unit ﾠ2 ﾠto ﾠ6: ﾠApril, ﾠ2013 ﾠ








Vodarevu ﾠthermal ﾠpower ﾠproject ﾠ
800 ﾠ Unit ﾠ1 ﾠby ﾠNov,2013 ﾠ
 ﾠ
Total ﾠ
2730 ﾠ  ﾠ


















200 ﾠ Unit ﾠ4 ﾠto ﾠ6 ﾠ
 ﾠ
Vodarevu ﾠThermal ﾠPower ﾠProject ﾠ ﾠ
2400 ﾠ Unit ﾠ2 ﾠby ﾠApril,2014 ﾠand ﾠ
Unit ﾠ3 ﾠby ﾠOct,2014, ﾠUnit ﾠ
4 ﾠby ﾠMarch, ﾠ2015 ﾠ ﾠ
 ﾠ
Nuclear ﾠ Power ﾠ Plant ﾠ in ﾠ Kadapa ﾠ
District ﾠ







800 ﾠ  ﾠ













Polavaram ﾠHEP ﾠ 320 ﾠ  ﾠ
Kanthanapally ﾠHEP ﾠ 100 ﾠ  ﾠ
Vodarevu ﾠThermal ﾠpower ﾠProject ﾠ 800 ﾠ ﾠ  ﾠ
Nuclear ﾠ power ﾠ Plant ﾠ in ﾠ Kadapa ﾠ
District ﾠ
1000 ﾠ  ﾠ
Srikakulam ﾠTPP ﾠ 1600 ﾠ  ﾠ
Total ﾠ 3820 ﾠ  ﾠ
 ﾠ Grand ﾠTotal ﾠ 13612 ﾠ  ﾠ
 ﾠ
Grand ﾠTotal ﾠ(I ﾠ+ ﾠII) ﾠ 17558 ﾠ




It ﾠis ﾠhighly ﾠrecommendable ﾠfor ﾠAPGENCO ﾠinstead ﾠof ﾠrelying ﾠover ﾠdepleting ﾠsource ﾠof ﾠ
water ﾠresources, ﾠ ﾠ ﾠto ﾠtake ﾠup ﾠpetty ﾠrenewable ﾠsources ﾠof ﾠenergy ﾠin ﾠmany ﾠnumber ﾠof ﾠcluster ﾠ
groups ﾠto ﾠavert ﾠthe ﾠworst ﾠsituation ﾠof ﾠwater ﾠshortage ﾠfor ﾠespecially ﾠnon-ﾭrenewable ﾠsources ﾠ
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